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In addition ta producing muscle relaxation by action at 
the cerebral and spinal levels, Valium may exert direct action on the 
muscle itself. Experiments have demonstrated that, at a concentration 
of 10M to 10°M, diazepam directly counteracts contraction in the fast 
skeletal muscle of the frog? The resulting decrease in muscle contraction is 
attributed to a nef loss of muscle calcium, which is necessary for efficient 
coupling of action potential to contraction. Further research will 
be needed to support these preliminary studies and definitely 
establish the sites of action of Valium in human beings. 
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consult complete product in- 
formation, a summary of which 
follows: 

Indications: Tension and anxiety associated 
with anxiety disorders, transient situational distur- 
bances and functional or organic disorders; psychoneu- 
rotic states manifested by tension, anxiety, apprehension, 
fatigue, depressive symptoms or agitation; symptomatic relief 
of acute agitation, tremor. delirium tremens and nallucinosis due 
to acute alcohol withdrawal; adjunctively in skeletal muscle spasm 
due to reflex spasm to local pathology; spasticity caused by upper 
motor neuron disorders; athetosis; stiff-man syndrome; convulsive 
disorders (not for sole therapy). 

The effectiveness of Valium (diazepam/Roche) in long-term use, that is, 
more than 4 months, has not been assessed by systematic clinical 
studies. The physician should periodically reassess the usefulness of the 
drug for the individual patient. 

Contraindicated: Known hypersensitivity to the drug. Children under 6 
months of age. Acute narrow angle glaucoma; may be used in patients 
with open angle pono who are receiving appropriate therapy 
Warnings: Not of value in psychotic patients. Caution against hazardous 
Occupations requiring complete mental alertness. When used adjunctively 
in convulsive disorders, possibility of increase in frequency and/or severity 
of grand mal seizures may require increased dosage of standard anticon- 


increase in frequency and/or severity of seizures. Advise against simul- 
taneous ingestion of alcohol and other CNS depressants. Withdrawal 
ppm similar to those with barbiturates and alcohol have been 
observed with abrupt discontinuation, usually limited to extended use and 
excessive doses. Infrequently, milder withdrawal symptoms have been 
reported following abrupt discontinuation of benzodiazepines after continu- 
ous use, generally at higher therapeutic levels, for at least several months 
After extended therapy, gradually taper dosage. Keep addiction-prone 
individuals under careful surveillance because cf their predisposition to 
habituation and dependence. 
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trimester should almost always be avoided because of increased 

risk of congenital malformations as suggested in several stud- 
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advise patients to discuss therapy if they intend to or do 

become pregnant. 
Precautions: If combined with other psychotropics or anticonvulsants, con- 
sider carefully pharmacology of agents employed; drugs such as phenothi- 
azines, narcotics, barbiturates, MAO inhibitors end other antidepressants 
may potentiate its action. Usual precautions indicated in patients severely 
depressed, or with latent depression, or with suicidal tendencies. Observe 
usual precautions in impaired renal or hepatic function. Limit dosage to 
smallest effective amount in elderly and debilitated to preclude ataxia or 
oversedation. 
Side Effects: Drowsiness, confusion, diplopia, hypotension, changes in 
libido, nausea, fatigue, depression, dysarthria, jaundice, skin rash, ataxia, 


constipation, headache, incontinence, changes in salivation, slurred speech, 


tremor, vertigo, urinary retention, blurred vision. Paradoxical reactions such 


as acute hyperexcited states, anxiety, hallucinations, increased muscle spas- 


ticity, insomnia, rage, sleep disturbances, stimulation have been reported; 
should these occur, discontinue drug. Isolated reports of neutropenia, 
jaundice; periodic blood counts and liver function tests advisable during 
long-term therapy. 

Dosage: Individualize for maximum beneficial effect. Adults: Tension, 
anxiety and psychoneurotic states, 2 to 10 mg b.i.C. to q.i.d.; alcoholism, 
10 mg t.i.d. or q.i.d. in first 24 hours, then 5 mg t.i.d. or q.i.d. as needed; 
adjunetively in skeletal muscle spasm, 2 to 10 mg t.i.d. or q.i.d.; adjunctively 
in conwulsive disorders, 2 to 10 mg b.i.d. to q.i.c. Geriatric or debilitated 
patients: 2 to 2V» mg, 1 or 2 times daily initially, increasing as needed and 
tolerated. (See Precautions.) Children: 1 to 2¥2 mg t.i.d. or q.i.d. initially, 


* increasing as needed and tolerated (not for use under 6 months). 
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e Individualize dosage for maximal beneficial effect. 
e Prescribe the specific quantity needed until the next 
checkup period, schedule frequent, periodic reexam- 
inations to monitor results of therapy. 

e Establish treatment goals and gradually discontinue 
medication when these have been met. 

e Avoid prescribing for individuals who appear 
dependency-prone or whose histories indicate the 
potential for misuse of psychoactive substances, 
including alcohol. 

e Caution patients against engaging in hazardous 
occupations requiring complete mental alertness such 
as operating machinery or driving. 

e Advise patients against the ingestion of alcoholic 
beverages while undergoing therapy with minor 
tranquilizers. 

e Counsel patients to follow label directions, keep 
medication out of children's reach, and dispose of 
unused or old medication. 

e Caution patients against giving medication to others. 
e Avoid abrupt cessation of extended therapy by 
tapering dosage before discontinuing medication. 
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The Blown Duodenal Stump 


An Avoidable Complication 


isruption of a duodenal stump closure after surgery for 
duodenal uleer continues to be a disaster. Total 
parenteral nutrition, when added to prompt and adequate 
surgical drainage, has sharply reduced mortality and in 
many cases will eliminate the need for further operative 
intervention. Nonetheless, the horrendous morbidity plus 
the stupendous cost make this complication a catas- 
trophe. 

By far the most important method for prevention of 
blowout of a duodenal stump is to not create one! This may 
seem simplistie, but it would solve the problem in the 
majority of cases. The concept prevails among general 
surgeons that an operation for duodenal uleer is not 
complete unless the antrum is resected. It is true that 
antrectomy combined with vagotomy is an effective oper- 
ation and has by far the lowest rate of ulcer recurrence of 
any operative procedure. It is, however, not the only 
operation for duodenal ulcer. Vagotomy plus a drainage 
procedure is effective in the control of duodénal ulcer in 
more than 90% of all cases. Parietal cell vagotomy probably 
has a slightly higher ulcer recurrence rate, but is blessed 
with a negligible incidence of chronic postoperative seque- 
lae, such as “dumping.” I believe that all three operative 
procedures should be available to the surgeon and adapted 
to the requirements of the individual patient and the 
conditions under which he is operated on. 

When the surgeon engages in emergent intervention for 
a complication of duodenal ulcer, it is important that his 
priorities be appropriate. The first priority must always be 
the protection of the patient’s life from the complication 
that has occurred. Only secondarily must he be involved in 
a consideration of definitive cure. In the case of life- 
threatening hemorrhage, there is only one acceptable 
operative procedure: pylorotomy, suture ligature of the 
bleeding crater, pylorop'asty, and vagotomy. This approach 
was thoroughly established 25 years ago and the mortality 
for shock-producing hemorrhage reduced from 20% to 2%, 
as compared with a resective procedure. Although intraop- 
erative and postoperative support measures have markedly 
improved, it is still impossible to use antrectomy in this 
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setting without a concomitant rise in mortality and mor- — 


bidity. This approach cannot be condoned. 

When the surgeon intervenes for acute, unrelenting 
pyloric obstruction, his primary objective is relief of the 
life-threatening complication. Exploration may show that 
the pylorus can be safely transected and an antrectomy 
performed; however, the inflammatory reaction associated 
with the obstruction may well preclude a safe dissection. 
The surgeon should readily accept this and shift to a far 
safer vagotomy and drainage procedure. Under these 
circumstances, I have found Jaboulay’s gastroduodenosto- 
my to be useful. It seems likely that the lesser operative 
procedure is also followed by quicker resumption of empty- 
ing under these circumstances. 

In any elective operative procedure for duodenal ulcer, 
the pathologic state of the pyloroduodenum may preclude a 
safe dissection and a firm duodenal closure. This should be 
ascertained early in the procedure, so that a drainage 
operation can be used instead of antrectomy. There are 
circumstances, however, where the antrum must be 
removed, such as recurrent duodenal uleer after a previous 
vagotomy and pyloroplasty. Many techniques have been 
described for closure of the diffieult duodenal stump under 
such conditions, although none is universally successful. I - 
believe that prevention of intraluminal hypertension is an 
exceedingly important step. We have observed a high rate 
of success by internal decompression using a Roux-en-Y 
gastroenterostomy. The possibility of afferent limb kink- 
ing in Billroth's II gastrojejunostomy is thus obviated. In 
addition, positive pressure developed by air and fluid 
entering the afferent limb from the stomach is prevented. 
This probably contributes to the exceedingly low incidence 
of duodenal stump dehiscence after Roux-en-Y total gas- 
trectomy. 

In summary, there are three operations useful in the 
definitive treatment of duodenal ulcer. The procedure to be 
used should be individualized for the cireumstances present 
in each case. 

E. R. Woopwarp, MD 
Gainesville, Fla 3 
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An Evaluation of the Staging 
Laparotomy in Hodgkin’s Disease 


* A retrospective study was done on 33 patients who had 
staging laparotomies for Hodgkin's disease. The operation 
resulted in a significant change of stage in only four of the 33 
patients (1296). We present opinions from authors supporting our 
belief that routine use of this procedure is not justified. Patients 
in stage | or Il for whom limited radiotherapy is planned may 
benefit from the staging laparotomy. However, even some of 
these patients can be adequately treated with use of information 
from clinical staging only. 

(Arch Surg 115:694-695, 1980) 


B January 1971 through June 1978, Hodgkin's dis- 

ease was diagnosed in 52 patients by excisional 
biopsy. Staging laparotomies were performed in 33 
patients. Nineteen patients were not surgically staged 
because of advanced age or obviously disseminated disease. 
A retrospective review was accomplished and evaluations 
made based on the Ann Arbor staging system.' Findings at 
laparotomy changed the classification of the Hodgkin's 
disease from stage I or II to stage III or IV in only four of 
the 33 patients (12%). All four patients were upgraded in 
stage from IA or IIA to IIIA-s. No patients were signifi- 
cantly downstaged. Tissues obtained at the time of opera- 
tion were from liver biopsy specimens, abdominal lymph 
nodes, and the spleen. Our data support the opinion that 
laparotomy does not alter therapy enough to justify rou- 
tine use of this procedure. Instead, the staging laparotomy 
in Hodgkin's disease should be reserved for carefully 
selected patients. 


SUBJECTS AND METHODS 


The clinical records of 52 patients with Hodgkin's disease from 
January 1971 through June 1978 were carefully reviewed. All were 
diagnosed by excisional biopsy. The Ann Arbor staging system for 
Hodgkin's disease’ was used to classify the patients by their 
clinieal stage (before laparotomy) and pathologic stage (after 
laparotomy). A positive histologic diagnosis of Hodgkin's lympho- 
ma was made before clinical workup or laparotomy was per- 
formed. Most patients had cervical neck masses. 

Clinical diagnostic evaluation included routine blood chemical 
analyses, chest x-ray film, bipedal lymphangiography, bone scan, 
liver-spleen scan, and bone marrow biopsy. Suspicious mediastinal 
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masses were studied more carefully with tomograms. If inter- 
preted as abnormal, this was considered a positive finding in the 
clinical staging of the disease. Lymphangiograms consistent with 
lymphomatous involvement of abdominal nodes were used to 
classify patients clinically as stage III (if a positive diagnosis had 
been made above the diaphragm). Mild splenomegaly was not used 
as a criterion for positive staging. 

Nineteen of the 52 patients were not staged by laparotomy. This 
was because of advanced age or far-advanced disease (stage IV) 
determined by clinical evaluation. Thirty-three patients had lapa- 
rotomies to stage their disease. As in most institutions, the 
procedure consisted of liver wedge resections and needle biopsies, 
periaortic and iliac node biopsies, and splenectomy. 

The median age for the 33 patients studied was 32 years. Ages 
ranged from 9 to 65 years. There were 15 female and 18 male 
subjects. The histologic diagnoses in these patients were as 
follows: nodular sclerosing in 14, lymphocyte predominant in nine, 
mixed cellularity in three, and lymphocyte depletion in seven 
(Table). 

Treatment modalities were highly individualized and, in fact, 
changed throughout the years from 1971 to 1978. Stage IA patients 
generally received mantle irradiation, and those IIA patients with 
mediastinal disease usually received mantle irradiation with an 
extended field. This, again, was variable and dependent on the 
degree of supradiaphragmatic involvement and histologic type. 
Stage III and IV patients received extended radiation or combi- 
nation chemotherapy. Only four of the patients in this series were 
symptomatic (night sweats, fever, weight loss, etc), and they were 
in clinical stage IIIB or IVB before laparotomy. 


RESULTS 


Significant changes in the staging, as a result of laparot- 
omy, were made in only four of the 33 patients (12%). These 
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were all upgraded from stage IA or IIA to IIIA-s. No 
patients were downstazed from IV or III to II or I. One 
patient was downstaged from IVA to IIIA-s, but treat- 
ment plans were not altered (Table). 

Abdominal nodes were suspected on lymphangiogram in 
11 patients, and ten were confirmed at laparotomy. Lym- 
phangiograms were negative preoperatively in 22 patients. 
In only two patients were these proved to be wrong by 
positive biopsies at leparotomy. No spleen scans were 
strongly positive preoperatively. Splenic involvement was 
found at laparotomy ir only four of the patients who had 
been in clinical stage I or II. There were no positive liver 
biopsy results in this series. 


COMMENT 


The role of the stazing laparotomy in treatment of 
Hodgkin's disease cont nues to be a controversial one. The 
data reported herein, along with opinions from other 
authors we hope will discourage the routine use of this 
procedure. Instead, it is hoped that use of the often 
misunderstood staging laparotomy will be reserved for a 
carefully selected grou» of patients. 

The purpose of surgical staging in Hodgkin's disease is 
to modify treatment pEns. The tissues obtained that may 
alter the clinieal stage are abdominal lymph nodes, liver 
biopsy specimens, and the spleen. 

It is doubtful that staging laparotomy is needed to 
identify abdominal lyrrph node involvement. In the hands 
of experienced radiolegists, lymphangiography has an 
overall diagnostic accaracy in excess of 90975? This is 
supported by our series. When the lymphangiogram is 
positive, but no positive lymph nodes are found at laparot- 
omy, the reason is often due to sampling errors by the 
surgeon.’ The radiotherapist and oncologist are then faced 
with the decision whetaer or not to withhold more exten- 
sive therapy and perhaps undertreat the patient. 

The next step is to evaluate the need for the laparotomy 
to obtain liver tissue Liver involvement in patients 
undergoing this proced are is under 0.5% if the spleen scan 
or lymphangiogram is normal and less than 5% overall.?* 
The mortality of the procedure is 1.5% nationwide.’ Symp- 
tomatic patients with extensive, noncontiguous lymph 
node involvement are tne most likely to have liver metas- 
tases. However, these patients will usually be treated with 
chemotherapy regardless of the surgical findings. Liver 
biopsy with the peritoaeoscope has been shown to be as 
accurate, with less mortality, as biopsies at laparotomy.** 
The use of this method is becoming increasingly popular. 

Splenectomy is often stated as being the most important 
reason to surgically stage a patient with Hodgkin's disease. 
However, splenic Hodzkin’s disease can be adequately 
treated with irradiation'; tolerance to chemotherapy has 
been shown to be adequate without splenectomy’; and the 
removal of the spleen itself has been shown to be of no 
direct ‘therapeutic berefit?? Evidence also is available 
implicating the increased incidence of infections in sple- 
nectomized adults as well as children.'^" 

The patients to be selected for surgical staging are those 
for whom the mode of therapy could be changed by the 
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findings at laparotomy. This has been emphasized by 
Bloomfield and DeCosse.? The surgeon, chemotherapist, 
and radiotherapist must evaluate each patient individually. 
If the plan is to use only limited radiotherapy on those 
patients with stage I or II disease, then the staging 
laparotomy occasionally may be needed for therapeutic 
decisions in these patients.''? However, even some of these 
patients can be adequately treated with use of information 
from clinical staging only. In our series, only 20% of clinical 
stage I or II patients were upstaged by findings at 
laparotomy. DeVita believes it is premature to withhold 
more extensive radiotherapy in some patients even if 
surgical staging fails to reveal evidence of disease below 
the diaphragm.’ There are studies in progress investigat- 
ing the role of chemotherapy alone in patients with 
symptomatic stage I or II disease who have large medias- 
tinal masses or unfavorable histologic findings." If the 
decision is to radiate the total lymphoid fields in the 
abdomen or to use chemotherapy regardless of the surgical 
findings, then the need for the staging laparotomy in 
Hodgkin's disease is essentially eliminated. 
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EDITORIAL COMMENT 


The authors make a point at some variance with the current 
literature, but one that seems to be gaining increasing favor 
among medical oncologists, namely, more selective use of staging 
laparotomy. The merit of staging laparotomy is not measured by 
the probability of reclassification alone; the procedure is useful 
only if reclassification changes therapy. If total mantle radiation 
therapy will be administered irrespective of intra-abdominal 
findings, a staging laparotomy has little utility to the patient. 

JEROME J. DECossE, MD 
New York 
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Extended in vitro activity* 
against gram-negative 
organismst: Escherichia 
coli, Klebsiella pneumoniae, 
Proteus mirabilis, P. rettgeri, 
P morganii, P. vulgaris,* 
Enterobacter,* and 
Haemophilus influenzae. *? 


Among newer cephalosporins, 
only Mandol has in vitro 


activity* against H. influenzae 
comparable to that of y 
chloramphenicol and superior 


 tothat of ampicillin. 3 


On call: 





Demonstrated increased 

in vitro activity* against 
Enterobactert as compared 
with other cephalosporins“ 


In vitro activity* against 
gram-positive organisms, 
including Staphylococcus 
aureus, S. epidermidis, 
beta-hemolytic and other 
streptococci,’ and ; 
Streptococcus pneumoniae. | 


Mandol provides in vitro — 
activity* against anaerobes.t 


Achieves therapeutic levels 
in pleural and joint fluids, In 


bile and bone. § 


May be.administered both 
I.M. and I. V. 





Cefamandole Nafate ; 


1g (equivalent to cefamandole activity) in 10 and 100-ml-size vials. 


Pseudomonas. Acinetobacter calcoaceticus (tor 


. 3. Antimicrob. Agents Chemother.. 8:91. 1975. 












*In vitro activity is not necessarily Indicative of clinical 3 Y 
effectiveness. — . TIED 





Mima and Herellea species). most Serratia. e 
.e.g.. S. faecalis). and some strains of P vulgaris are 
resistant in in vitro tests. Initially susceptible stral 
Enterobacter may occasionally become resistant 
therapy. 


1Most strains of Bacteroides fragilis are resistant in vi 
however. infections caused by susceptible strains na 
been treated successfully. 


§Tissue analysis gives primarily qualitative rather than 
meaningful quantitative data as to the presence or 
absence of an antibiotic In a particular body fluid or 
tissue. Therapeutic efficacy cannot be predicted bythe — M 

"level attained in a specific body fluid or tissue ‘| 


: Mandol should be given cautiously to 
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Cefamandole Nafate 


Brief Summary. 
Consult the package literature for prescribing information. 


Indications and Usage: Mandol is indicated for the treatment of serious 

infections caused by susceptible strains of the designated microorganisms 

in the diseases listed below: 

D Lower respiratory infections, including pneumonia caused by Strepto- 

h coccus pneumoniae (Diplococcus pneumoniae), Haemophilus influenzae, 

i Klebsiella species, Staphylococcus aureus (penicillinase and non- 
MEO a ai beta-hemolytic streptococci, and Proteus 
mirabilis 

Urinary tract infections caused by Escherichia coli, Proteus species (both 

indole-negative and indole-positive), Enterobacter species, Klebsiella 
species, group D streptococci (Note: Most enterococci, e.g., S. faecalis, 
are resistant), and S. epidermidis 

Peritonitis caused by E. coli and Enterobacter species 

Septicemia caused by E. coli, S. aureus (penicillinase and non- 

penicillinase-producing), S. pneumoniae, S. pyogenes (group A beta- 
ic streptococci), H. influenzae, and Klebsiella species 

Skin and skin-structure infections caused by S. aureus (penicillinase and 

non-penicillinase-producing), S. pyogenes (group A beta-hemolytic 
streptococci), H. influenzae, E. coli, Enterobacter species, and P 
mirabilis 

Bone and joint infections caused by S. aureus (penicillinase and non- 

penicillinase-producing) 

Clinical microbiologic studies in onococcal pelvic inflammatory 
disease in females, lower respiratory infections, and skin infections 
frequently reveal the growth of susceptible strains of both aerobic and 
anaerobic organisms. Mandol has been used successfully in these 
infections in which several organisms have been isolated. Most strains of 
Bacteroides fragilis are resistant in vitro; however, infections caused by 
susceptible strains have been treated successfully. 

Specimens for bacteriologic cultures should be obtained in order to 
isolate and identify causative organisms and to determine their susceptibili- 
ties to cefamandole. Therapy may be instituted before results of 

- susceptibility studies are known; however, once these results become 
available, the antibiotic treatment should be adjusted accordingly. 

In certain cases of confirmed or suspected gram-positive or gram- 
negative sepsis or in patients with other serious infections in which the 
Causative organism has not been identified, Mandol may be used 
Concomitantly with an aminoglycoside (see Precautions). The recommended 

- doses of both antibiotics may be given, depending on the severity of the 

-. infection and the patient's condition. The renal function of the patient 
~ Should be carefully monitored, especially if higher dosages of the antibiotics 

. are to be administered. 

. Antibiotic therapy of beta-hemolytic streptococcal infections should 

Continue for at least ten days. 


Contraindication: Mandol is contraindicated in patients with known allergy 
to the cephaiosporin group of antibiotics. 


. . Warnings: BEFORE THERAPY WITH MANDOL IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS HAD 
PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, PENICIL- 
LINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY TO 
PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED 
WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME FORM OF 
ALLERGY, PARTICULARLY TO DRUGS. SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 
In newborn infants, accumulation of other cephalosporin-class antibi- 
; otics (with resulting prolongation of drug half-life) has been reported. 


_ Precautions: Although Mando! rarely produces alteration in kidney 
function, evaluation of renal status is recommended, especially in seriously 
ill patients receiving maximum doses. 

Prolonged use of Mandol may result in the overgrowth of nonsusceptible 
organisms. Careful observation of the patient is essential. If superinfection 
occurs during therapy, appropriate measures should be taken. 

Nephrotoucity has been reported following concomitant administration 
of aminoglycoside antibiotics and cephalosporins. 

A false-positive reaction for glucose in the urine may occur with 
Benedict's or Fehling's solution or with Clinitest* tablets but not with Tes- 
-  Tape* (Glucose Enzymatic Test Strip, USP Lilly). There may be a false- 
j m" test for proteinuria with acid and denaturization-precipitation 
- tests. 

As with other broad-spectrum antibiotics, hypoprothrombinemia, with or 

without bleeding, has been reported rarely, but it has been promptly reversed 
administration of vitamin K. Such episodes usually have occurred in 

, debilitated, or otherwise compromised patients with deficient stores 

of vitamin K. Treatment of such individuals with antibiotics possessing 
significant gram-negative and/or anaerobic activity is thought to alter the 
number and/or type of intestinal bacterial flora, with consequent reduction 
in synthesis of vitamin K. Prophylactic administration of vitamin K may be 

. indicated in such patients, especially when intestinal sterilization and 
- surgical procedures are performed. : 

in Pregnancy — Safety of this product for use during pregnancy 
has not been established. 

Usage in infancy — Mandol has been effectively used in this age group, 
but all laboratory parameters have not been extensively studied in infants 
À between one and six months of age; safety of this product has not been 

= established in prematures and infants under one month of age. Therefore, if 

. . Mandol is administered to infants, the physician should determine whether 
the potential benefits outweigh the possible risks involved. 


Adverse Reactions: Hypersensitivity—Maculopapular rash, urticaria, 
eosinophilia, and drug fever have been reported. These reactions are more 
likely to occur in patients with a history of allergy, particularly to penicillin. 

Blood —Thrombocytopenia has been reported rarely. Neutropenia has 
been reported, especially in long courses of treatment. Some individuals 
have developed positive direct Coombs tests during treatment with the 
cephalosporin antibiotics. 

Liver —Transient rise in SGOT, SGPT, and alkaline phosphatase levels has 
“been noted. 

Kidney — Decreased creatinine clearance has been reported in patients 
with prior renal impairment. As with some other cephalosporins, transitory 
elevations of BUN have occasionally been observed with Mandol; their 
frequency increases in patients over 50 years of age. In some of these cases, 
there was also a mild increase in serum creatinine. 

Local Reactions —Pain on intramuscular injection is infrequent. Throm- 
bophlebitis occurs rarely. [062675] 


Additional information available 
to the profession on request. 
Eli Lilly and Company 


Indianapolis, Indiana 46285 
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Parietal Cell Vagotomy 


Its Effect on Lower Esophageal Sphincter Function 


John W. Braasch, MD; Louis E. Sala, MD; F. Henry Ellis, Jr, MD; Robert E. Crozier, MD 


* Lower esophageal sphincter (LES) function was studied 
before and after parietal cell vagotomy in 11 patients with 
duodenal ulcer, none of vhom experienced postoperative symp- 
toms of gastroesophaged reflux. No changes were noted in any 
of the following variables measured: amplitude of LES pressure 
(before operation, 12." + 1.18 mm Hg; after operation, 
13.7 + 0.73 mm Hg), leagth of LES (before, 3.85 + 0.15 cm; 
after, 3.73 + 0.17 cm), and adaptive response of LES (before, 
1.26 + 0.23; after, 1.31 + 0.16). In man, LES possesses intrinsic 
tone, presumably related :o tonic, myogenic activity independent 
of an extrinsic nerve supoly. 

(Arch Surg 115:699-70* , 1980) 


he role of parietal cell vagotomy in the management of 

patients with pep-ic ulcer disease is now being evalu- 
ated in many centers. The effect of the operation on other 
organs should be a part of this evaluation, yet, until 
recently, the function of the lower esophageal sphincter 
(LES) after parietal cell vagotomy has received little 
attention. Because it involves skeletonization of the distal 5 
to 7 em of the esopbagus by sectioning all nerve and 
vascular attachments, parietal cell vagotomy might be 
expected to alter the function of the LES. Although precise 
details of vagal influence on LES function are controver- 
sial, clinical? and experimental** evidence suggests that 
vagal ablation may affect LES tone, depending on the level 
and extent of its denervation and the time interval 
between vagotomy and manometric study. 


MATERIALS AND METHODS 


Eleven patients undergoing parietal cell vagotomy were 
involved in the study. All »perations were performed by one of us 
(J.W.B.) and used a standard technique that emphasizes dissection 
of the serosa of the lesser curvature of the stomach to permit 
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division of the anterior and posterior vagal branches to within 6 
em of the pylorus. The distal 6 em of the esophagus was similarly 
separated from its neural connections, as was the anterior gastric 
wall in the region of the angle of His. 

Lower esophageal sphincteric function was evaluated preopera- 
tively and postoperatively by esophageal manometry. The interval 
between operation and postoperative study varied from one to 17 
months, with a mean of 3.75 months. One patient did not have a 
preoperative study. A constantly infused catheter system was 
employed, using a triple lumen catheter with 5-cm spacings 
between the catheter openings. A special system provided a 
constant infusion of degassed water at 1.0 mL/min, and pressure 
changes were recorded on a multichannel recording device using 
external transducers. Resting pressures were recorded during 
l-em withdrawals of the recording system. The deglutitory 
response was studied after the assembly was reintroduced and 
again withdrawn at 1-cm intervals. Lower esophageal sphincterie 
pressure was determined in reference to intragastric pressure 
recorded in the fundus, which was arbitrarily considered as zero. 
The peak LES pressure was measured by the rapid pull-through 
technique during holding of breath. The length of the high 
pressure zone was also accurately measured. 

In addition to the resting and deglutitory pressure studies, the 
adaptive response of the LES to increased intragastric pressure 
was determined. In some patients, intragastric pressure was 
increased by manual compression of the anterior abdominal wall, 
and in others by straight leg-raising maneuvers. The results of the 
maneuvers were expressed as a change in pressure and repre- 
sented the difference between simultaneously obtained intragas- 
tric pressure (IGP) and LES pressure (LESP). Thus, the ratio of 
the increase in pressure in the sphincter to an increase in pressure 
in the stomach was determined (ALESP/AIGP). 

A total of 21 such studies was performed, and results are 
reported as mean values and standard error of the mean. Statisti- 
cal significance was evaluated by the two-tailed t test, and P 
values less than .05 were considered significant. 


RESULTS 


No significant difference in resting LES pressure was 
noted before (12.7 + 1.18 mm Hg) and after (13.7 + 0.73 
mm Hg) operation (Fig 1). Likewise, no difference existed 
in the length of the high-pressure zone before and after 
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Fig 2.—Length of lower esophageal sphincter in 11 patients 


before and after parietal cell vagotomy. 


operation (3.85 + 0.15 vs 3.73 + 0.17 em), as shown in Fig 2, 
nor was any alteration in normal postdeglutitory relaxa- 
tion observed. 

The results of increased abdominal pressure on the ratio 
of increment of LES pressure to increment of intragastrie 
pressure likewise showed no significant difference before 
and after operation (1.26 + 0.23 vs 1.31 + 0.16), as shown 
in Fig 3. In one patient studied after operation, the ratio 
was less than 1, but this patient had no symptoms or 
objective findings of reflux. In all other patients, even in 
two who had the preoperative ratios less than 1, the 
postoperative ratio was 1 or higher, a finding consistent 
with the absence of symptoms of reflux in all patients. 

The pH reflux test was not a part of the laboratory 
routine during the period when these patients were stud- 
ied. After operation, however, reflux was identified in two 
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Fig 1.—Resting lower esophageal sphinc- 
ter pressure in 11 patients before and after 
parietal cell vagotomy. 
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Fig 3.—Results of increased abdominal pressure on the ratio of 
increment of lower esophageal sphincter pressure (LESP) to 
increment of intragastric pressure (IGP) before and after parietal 
cell vagotomy. 


patients by a standard pH reflux test. In one of these 
patients, a preoperative test also showed the presence of 
reflux, yet neither had supporting symptoms. 


COMMENT 


The role of the vagus nerves in the control of LES 
function is controversial. Clinical studies involving sub- 
diaphragmatie truncal vagotomy have shown different 
results. Although the majority of reports show no long- 
term effect on LES function; ** others have recorded a 
lowering of LES pressure in response to vazotomy.' Exper- 
imental studies involving a variety of species have also 
shown different results not only in relation to the animal 
studied, but also to the level of vagotomy. Thus, suprano- 
dosal vagotomy,’ cervical vagotomy at a level below the 
origin of the recurrent nerves, and hilar vagotomy*? have 
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been shown to lower LS pressures in dogs. On the other 
hand, cervical vagotomy in cats produced no alteration in 
sphincteric tone.” Neitaer cervical nor abdominal vagoto- 
my in the opossum resulted in any appreciable alteration of 
LES tone." But LES relaxation, at least in the opossum, 
has been found to be dependent on vagal innervation 
though the fibers necessary for this response enter the 
esophagus in its thorecic portion proximal to the dia- 
phragm."* 

The only experimentel study of which we are aware that 
accomplished the type cf local denervation of the LES that 
follows parietal cell vagotomy is that of Carveth and 
associates.‘ In that study, all the esophageal branches of 
the vagus nerve to the lower esophagus were divided. No 
changes in either the nesting pressure or the deglutitive 
response of the LES were noted. 

Studies of the isolated, denervated, perfused esophagus 
of the guinea pig support that the LES possesses a high 
degree of autonomy, since sphincteric function in this 
preparation was norma. in terms of both resting tone and 
the relaxation response to esophageal stimulation second- 
ary to balloon distention.'* 

Recently, a number of clinical reports have been pre- 
sented by Csendes anl associates'*'* on the results of 
various types of vagal Genervation on LES function. These 
articles are similar in most respects, varying only in the 
numbers of cases reported. In general, they fail to show 
any alteration in LES function after parietal cell vagotomy 
or highly selective vagetomy. On the other hand, Thomas 
and Earlam" have shown a shortening of the length of the 


high pressure zone after such procedures, and Oomen and 
associates'* found the high pressure zone to be longer early 
after operation. The data presented here support the 


. findings of Csendes and associates, since no difference in 


the amplitude or the length of the LES could be identified 
after parietal cell vagotomy in the 11 patients who form 
the basis of this report. 

The adaptive response of LES pressure to graded 
increases in intragastric pressure has been considered a 
vagally dependent phenomenon." Csendes and asso- 
ciates,’* however, suggested that the increase in LES 
pressure in response to increases in intragastric pressure is 
probably mechanical and unaffected by vagotomy~a con- 
cept with which the data reported here agree. The lack of 
reflux symptoms in our patients after parietal cell vagoto- 
my supports this concept and contrasts with the high 
ineidence of postselective vagotomy reflux reported by 
Temple and McFarland.’ 

It is conceivable that a compensatory rise in serum 
gastrin levels after vagotomy might serve to maintain LES 
tone and to explain the findings we have presented. Serum 
gastrin levels do indeed rise after selective vagotomy and 
parietal cell vagotomy." However, no correlation 
between level of serum gastrin and resting LES pressure 
could be demonstrated. 1 

It must be concluded that in man the LES possesses 
intrinsic tone, presumably related to tonic, myogenic activ- 
ity independent of an extrinsic nerve supply. 


Statistical analysis was performed by Elton Watkins, Jr, MD, of the 
Lahey Clinic Foundation, Boston. 
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Incidence of Hypercalcemia 


and Malignant Neoplasm 


Michael E. Burt, MD, Murray F. Brennan, MD 


* Hypercalcemia often complicates the course of patients with 
malignant neoplasms. Since this metabolic derangement is 
potentially lethal, knowledge of the expected relative incidence 
of hypercalcemia in various malignant neoplasms is of impor- 
tance. The incidence of hypercalcemia and malignant neoplasm 
at the Clinical Center, National Institutes of Health, Bethesda, 
Md, was reviewed. Of 17,706 admissions (multiple admissions 
counted once), the overall incidence of hypercalcemia for all 
disorders was 5.0%; of these, 38.0% (338 patients) had asso- 
ciated neoplasms (99.4% malignant). Primary hyperparathyroid- 
ism represented 19.6% of those admitted with hypercalcemia, 
and nonneoplastic disorders represented 10.7%. Of the 338 
patients with hypercalcemia associated with neoplasia, 44.196 
had hematologic and 41.496 had solid neoplasms. The relative 
incidences of hypercalcemia and neoplasia are reported for each 
of the solid and hematologic neoplasias evaluated. 

(Arch Surg 115:704-707, 1980) 


Tmpecucemis has been recognized for many years as a 
common and potentially life-threatening complica- 
tion of malignant disease.' The mechanisms responsible 
for developing hypercalcemia are not well defined. The 
majority of cases are thought to be primarily the result of 
metastatic involvement of bone** with excessive bone 
resorption and mobilization of excess caleium and phospho- 
rus; There are, however, many patients with malignant 
disease in whom hypercalcemia without evidence of bone 
metastasis develops. Mechanisms to explain hypercalce- 
miaswithout bone involvement have included the following: 
ectopic hyperparathyroidism,’” elevated prostaglandin 


levels," =? production of osteoclast-activating factor,” 
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production of osteolytic sterols,'* and production of humor- 
al substances yet to be defined." 

Although many types of malignant neoplasms have been 
associated with hypercalcemia, neoplasms of breast, lung, 
and kidney are the more frequent." Hypercalcemia 
occurs in approximately 20% of the patients with carcino- 
ma of the breast." The documentation of the incidence of 
hypercalcemia associated with other malignant neoplasms 
is sparse. Since hypercalcemia is potentially life-threaten- 
ing, knowledge of the relative incidence of hypercalcemia 
in various malignant neoplasms is of importance to all 
physicians. This is true especially as hypercalcemia can be 
controlled by various medical regimens until the cause can 
be determined and definitive treatment instituted. For 
this reason, we have documented the incidence of hypercal- 
cemia (according to disease classification) at the Clinical 
Center, National Institutes of Health, Bethesda, Md. 


METHODS 


Hypercalcemia was defined as a serum calcium level greater 
than or equal to 11.0 mg/dL, or two or more determinations 
greater than or equal to 10.8 mg/dL. All determinations of serum 
calcium levels for admissions from June 1970 to October 1977 were 
reviewed and those patients with hypercalcemia by the aforemen- 
tioned criteria were tabulated by diagnosis. A record search was 
then performed to determine the total number of admissions for 
each particular diagnosis. Multiple admissions for a single patient 
were counted once. From this data, the relative incidence of 
hypercalcemia associated with a particular disorder was calcu- 
lated. 

Certain points need clarification prior to presentation of the 
results. The accuracy of our correlations is dependent on the 
accuracy of the recorded diagnoses. All data are presented as a 
relative incidence of hypercalcemia associated with various dis- 
ease states at some point in their natural history. Malignant 
diseases are not subdivided into metastatic and nonmetastatic 
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categories, but grouped so as to yield overall incidences. 

One should also be aware that the patient population at the 
Clinical Center is unique in that as a referral center, the popula- 
tion tends to have uncommon or advanced disease. Extrapolation, 
therefore, to a general Eospital population should be done with 
care. Evidence is presented, however, that suggests extrapolation 
is feasible. 


RESULTS AND COMMENTS 


There were 17,706 patients admitted to the Clinical 
Center, during the period from June 1970 to October 1977. 
Of those admitted, 89) (5.0%) were hypercalcemie by the 
aforementiqned criteria. These patients are divided into 
four broad categories malignant neoplasia, 338 (38.0%); 
primary hyperparathyroidism, 174 (19.6%); nonneoplastic 
causes, 95 (10.7%); and cause unknown, 283 (31.8%). By 
“cause unknown” is meant those patients found to have 
hypercalcemia but whe did not have a diagnosis of neopla- 
sia, primary hyperparathyroidism, or a medical disorder 
commonly accepted to be associated with hypercalcemia. 

There were 3,969 patients admitted with neoplasms 
(0.6% benign), excluding primary hyperparathyroidism, 
representing 22.4% of the total 17,706 admissions. Of those 
with neoplasms, 338 (8.5%) had associated hypercalcemia. 
To our knowledge, there is little data in the literature 
concerning the exact incidence of hypercalcemia associated 
with malignant neoplasms. Myers'* estimates the incidence 
to be 10% to 20%, which is somewhat greater than this 
study’s overall incidenze of 8.5%. 

The 338 patients with hypercalcemia and malignant 


Table 1.—Solid Neoplasms 


No. With % With 
No. Hyper- Hyper- 
Admitted calcemia calcemia 


Adenocarcinoma of unknown 
primary 1 1 100.0 













Soft tissue sarcomas 156 12 TU 
Cervical carcinoma 142 10 7.0 
Bronchogenic carcinoma 176 12 6.8 





Total 2,491 140 5.6 


*Excludes patients with multiple endocrine neoplasias. 
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neoplasm were divided into those with solid neoplasms 
(140, 41.4%), hematologic neoplasms (149, 44.1%), endocrine 
neoplasms (45, 13.3%), and two or more neoplasms (four, 
1.2%). These data are quite different from those calculated 
from Myers‘ where solid malignant neoplasms represented 
86% and hematologic only 14% of those malignant neo- 
plasms associated with hypercalcemia (430 patients). This 


Table 2.—Incidence of Hypercalcemia With 
Selected Neoplasms 


No. With 
Hyper- 
Total calcemia 


% With 
Hyper- 
calcemia 


Breast carcinoma 
Davis et al,” 1973 


Jessiman et al,? 1963 
Present series 


Renal cell carcinoma 
Warren et al,” 1971 


Present series 


Carcinoma lung 
Bender et al, 1974 


Present series 


Multiple myeloma 
Woodard,” 1953 


Present series 








Table 3.—Hematologic Neoplasms 









No. With — 9; With 
No. Hyper- Hyper- 
Admitted calcemia calcemia 
Plasma cell dyscrasias 
Multiple myeloma 32 9 28.1 
Waldenstróm's macroglobu- 
linemia 
Subtotal 
Non-Hodgkin's lymphoma 




































Stem cell f 3 1 33.3 
Burkitt's 61 15 24.6 
Poorly differentiated 

lymphocytic 118 21 17.8 
Histiocytic 133 18 13.5 
Unclassified 13 1 7.7 
Mixed 74 5 6.8 
Well-differentiated lymph- 

ocytic 82 2 24 
Subtotal 484 63 13.0 

Leukemia 

Acute lymphocytic 213 38 17.8 
Acute undifferentiated 6 1 16.7 
Acute myelogenous 100 10 10.0 
Chronic myelogenous 77 4 5.2 
Chronic lymphocytic 84 4 48 
Acute myelomonocytic 15 0 0 
Histiocytic 1 0 0 
Subtotal 496 yf 11.5 






Lymphoma, unclassified 41 0 0 
Pseudolymphoma 2 0 


0 
Total 1,367 149 10.9 
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striking difference is probably related to different patient 
populations. 

Of the four patients with two neoplasms, two had 
primary hyperparathyroidism (one associated with malig- 
nant midline reticulosis and the other with malignant 
melanoma). The other two patients had a leiomyosarcoma 
and poorly differentiated leukemia, and breast carcinoma 
and thyroid carcinoma, respectively. It is interesting to 
look at two reported series by Farr et al" where the 
incidence of malignant neoplasm in those patients with 
proved primary hyperparathyroidism was 10% and 29% ina 
general and cancer hospital, respectively, compared with 
less than 1% in this report. 

Table 1 documents the incidence of hypercalcemia in 
those patients with solid neoplasms. The 2,491 solid neo- 


Table 4.—Endocrine Neoplasms* 























No. With % With 
No. Hyper- Hyper- 
Admitted calcemia calcemia 
MEN type 2 15 12 80.0 
Non-f-cell islet cell tumor— 
pancreas 4 3 75.0 


*Excluding primary hyperparathyroidism. MEN indicates multiple endo- 
crine neoplasia. 


Table 5.—Non-neoplastic Diseases Associated With 
Hypercalcemia 




























No. With % With 
No. Hyper- Hyper- 
Admitted calcemia calcemia 

Idiopathic hypercalcemia of 

infancy 3 3 100.0 
Excess exogenous parathor- 

mone 1 1 100.0 
Bartter's syndrome 19 5 26.3 

Myositis ossificans progres- 
; siva 6 1 16.7 
E Renal tubular acidosis 39 6 15.4 

! 

Eosinophilic granuloma 10 1 10.0 
Disseminated histoplasmosis 10 1 10.0 







Hand-Schuller-Christian dis- 


ease 16 1 6.3 


Diuretic therapy, adverse af- 
fects 76 1 1.3 
Total 963 95 9.9 
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plasms evaluated represented 14.1% of the 17,706 patients 
admitted. Of these, 140 (5.6%) had associated hypercalcem- 
ia and these are given in Table 1 in decreasing order. It is 
interesting to note that the incidences of associated hyper- 
calcemia in hepatocellular carcinoma (40.0%), vaginal carci- 
noma (25.0%), neuroblastoma (22.2%), adrenocortical carci- 
noma (20.0%), and carcinoma of the vulva (14.3%) are all 
greater than that of breast carcinoma (13.0%). This is 
probably secondary to the small numbers of patients. It 
should be noted that the incidence of hypercalcemia asso- 
ciated with bone neoplasms was 5.6% (12/214). This was 
equally distributed between osteosarcomas and Ewing's 
sarcoma (no cases were found associated with chondrosar- 
coma). 

A literature search for the incidence of hyperealcemia 
associated with various solid malignant neoplasms at some 
point in their natural history was done. For those malig- 
nant neoplasms for which the incidence of associated 
hypercalcemia was reported, a comparison was made with 
the current series (Table 2). As demonstrated, our overall 
incidence of hypercalcemia associated with breast and 
renal cell carcinoma is comparable to that of others.*^*^* 
For carcinoma of the lung, the present incidence of 6.8% is 
approximately one half that reported by Bender and 
Hansen” for a comparable number of patients evaluated. 

Those patients seen during the seven-year period with 
hypercaleemia and hematologic malignant neoplasms had 
the following: non-Hodgkin's lymphoma, 63 (42.375); leu- 
kemia, 57 (38.3%); Hodgkin’s disease, 15 (10.1%); plasma cell 
dyserasias, 11 (7.4%); Sézary syndrome, two (1.8%); and 
mycoses fungoides, one (0.7%). These neoplasms are sub- 
divided by primary diagnosis and percent with hypercal- 
cemia in Table 3. There were 1,367 patients with a hema- 
tologie malignant neoplasm, representing 7.7% of the 
admissions. Of these, 149 (10.9%) had associated hypercal- 
cemia, and patients with lymphoma and leukemia com- 
prised the largest subgroup (80.6%). 

Data concerning the incidence of hypercalcemia and 
hematologic malignant neoplasms in the literature were 
found only for myeloma. Woodard” reported that 21% of 80 
patients had hypercalcemia develop. This compares with 
our incidence of 28.1% (Table 3). 

Although Myers reported that 10.5% of 430 patients with 
hypercalcemia and malignant neoplasm had lymphoma or 
leukemia, the incidence of associated hypercalcemia and 
lymphoma or leukemia was not reported. Others have 
stated that hypercalcemia in lymphomas and leukemias is 
uncommon. It is somewhat surprising, therefore, that the 
overall incidence in our series of associated hypercalcemia 
and hematologic neoplasms is 10.9%. This is approximately 
twice that found with solid neoplasms and nullifies the 
concept that hypercalcemia associated with hematologic 
neoplasms (excluding multiple myeloma) is uncommon. 

As expected, the plasma cell dyscrasias have a relatively 
high incidence (21.2%), followed by non-Hodgkin’s lympho- 
ma (13.0%), mycoses fungoides (12.5%), leukemia (11.5%), 
and Hodgkin’s disease (5.4%). There were large numbers of 
patients evaluated and, therefore, the data are very repre- 
sentative. 
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Of great interest is the apparent trend evident in the 
subdivisions of the non-Hodgkin’s lymphoma and leuke- 
mia. There seems to be an inverse relationship between the 
incidence of associated hypercalcemia and degree of differ- 
entiation. This biological statement suggests that the more 
“malignant” the cell type, the greater the chance of having 
hypercalcemia develop, presumably by increased bone 
mobilization and/or destruction. 

There were 107 patients seen with endocrine neoplasms 
(excluding primary hyperparathyroidism), representing 
0.5% of the admissions, and 45 (42.1%) had associated 
hypercalcemia (Table 4). The groups are listed in decreas- 
ing order of incidence. The incidence of hypercalcemia 
associated with multiple endocrine neoplasia (MEN) type 1 
of 87.5% (14/16) is not surprising since hyperparathyroid- 
ism is reported in approximately 85%.” The finding that 12 
of 15 patients (80%) with MEN type 2 had associated 
hypercalcemia is surprising. Although the true incidence of 
hyperparathyroidism in MEN type 2 is unknown, some 
have estimated it to be approximately 20%. The high 
incidence of associated hypercalcemia in non-f-cell islet 
cell tumors of the pancreas (75%), Zollinger-Ellison syn- 
drome (50%), and pheochromocytoma (40%) may indicate 
that these were not isolated disease states, but associated 
with MEN. This is further strengthened by noting that 
none of the 19 patients with islet cell pancreatic carcinomas 


demonstrated hypercalcemia, whereas approximately 75% 
of the patients with MEN type 1 have pancreatic islet cell 
tumors.** ; 

There were 963 patients with nonneoplastic diseases 
representing 5.4% of the admissions. Of these, 95 (9.9%) had 
associated hypercaleemia (Table 5). The incidences of 
hypercalcemia associated with the nonneoplastic disorders 
listed are not unusual or unexpected. For most, the number 
of patients evaluated is small, but the percent with hyper- 
calcemia is probably representative. 

As alluded to previously, the Clinical Center patient 
population is not comparable to that of a general hospital. 
The incidences of hypercalcemia associated with malignant 
neoplasms are those found at the Clinical Center and one 
wonders whether this can be extrapolated to the general 
population. The fact that when data was found in the 
literature, it consistently correlated well with our findings 
is reassuring. The incidences of hypercalcemia with various 
malignant neoplasms at the Clinical Center are probably 
representative of those found in the general population. 

Thus, it is readily apparent that many neoplastic and 
benign conditions are associated with hypercalcemia. Since 
hypercalcemia is potentially life-threatening, it is impor- 
tant that this association be kept in mind when dealing 
with most neoplasms and many benign diseases. 
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Minimizes Risk of Infection 
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nation during suture removal as the 
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Narcotic Anesthetic Drugs 


Their Effect on Biliary Dynamics 


Peter Murphy, MD; Jacob Salomon, MD, MS; David L. Roseman, MD, MS 


* Biliary tract resistance was measured in 142 patients during 
cholecystectomy with the use of narcotic or nonnarcotic anes- 
thesia techniques. If fentanyl citrate (narcotic) was used, there 
was no difference in the pressures measured in normal ducts 
between these cases and those patients receiving nonnarcotic 
anesthesia. When morphine sulfate was administered, the 
resistance exceeded normal values in five of seven patients with 
normal ducts. 

(Arch Surg 115:710-711, 1980) 


oed evidence indicates that the measurement of 
biliary dynamics at the time of cholecystectomy gives 
important information about the status of the common bile 
duet and Oddi's sphincter. It is obviously important that 
patients who are to undergo these tests be anesthetized 
with agents that have little or no influence on the sphinc- 
ter. We studied the effect of commonly used agents during 
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Fig 1.—Biliary resistance measurement equipment. 
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Infusion Pump 10 mL/min| 


the development of a new technique for measurement of 
biliary tract resistance. 

Relatively little is known about the effect on the sphinc- 
ter of drugs that are used to induce and maintain anesthe- 
sia. The combination of ether and nitrous oxide has been 
found to not alter sphincter tone, but ether alone has 
considerable disadvantages and is seldom used now. Mor- 
phine sulfate has been studied extensively and is believed 
to cause sphincter spasm.* Muscle relaxants, whether they 
depolarize before paralysis (succinylcholine chloride) or 
resemble curare, have no substantial action on smooth 
muscle tone. 


SUBJECTS AND METHODS 


One hundred forty-two patients underwent cystic duct cholan- 
giography and common duct resistance measurement. Ninety-five 
observations were made in the presence of narcoties and 47 
without. Premedication in all cases consisted of atropine sulfate 
and diazepam (Valium). Nitrous oxide and a nondepolarizing drug 
(pancuronium bromide) were used in every case. Forty-seven 
subjects received enflurane as the principal anesthetic agent, and 
in 95 cases fentanyl citrate was used. In seven cases, the resistance 
studies were repeated after the administration of morphine 
sulfate, at a dose of 6 mg intravenously. Fentanyl and enflurane 


Fig 2.—The effect of morphine sulfate on 
biliary resistance. Patients anesthetized 
with enflurane (squares) or fentanyl citrate 
(circles) were given morphine intrave- 
nously. Significant rise in resistance 
occurs (P — .01, t test). 
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Fig 3.—The effects of narcotics vs enflurane on biliary resistance. 
Data are expressed as mean + SE. Numbers below columns 
indicate number of patients. E and F indicate enflurane and 
fentanyl citrate recipients, respectively, with normal bile ducts. 
There is no significant difference between E and F groups 
(P = .05, t test). M represents those patients given morphine 
sulfate, and A, patients who had abnormal bile ducts. 


were used continuously taroughout surgery and measurement to 
provide sleep and freedom from pain at all times. 

The method of measurimg biliary resistance has been described 
elsewhere.’ Briefly, 25% diatrizoate meglumine (Hypaque) is 
injected by a syringe infusion pump at 10 mL/min. The pressure 
generated is sensed by a pressure transducer, amplified, and 
recorded. A diagram of tke apparatus is shown in Fig 1. Common 
duct resistance is caleulaced by solving the equivalent of Ohm's 
law: common duct resistance equals pressure plus flow. A resistance 
of less than 2.5 units is normal, with an accuracy of 98.4%. 


RESULTS 


One hundred twenty-two patients had no evidence of 
common duct or amoullary abnormality. Of these, 46 
received enflurane and 76 received fentanyl. All but two of 
these patients had biliary pressures less than 2.5 units. 

Twenty patients had common duct abnormality: 15 had 
common duct stones, taree had ampullary fibrosis, one had 
ampullary carcinoma, and the last had biliary “sludge.” 
Only one of these patients was given enflurane. Although 
there is no firm eviderce linking this drug with postoper- 
ative liver failure, our anesthesia department prefers to 
use nonhalogenated inaalation anesthetic agents when, as 
in these patients, the enzyme levels are elevated. 

Seven patients with normal common bile ducts were 
given 9 mg of morphine sulfate intravenously, and their 
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resistances were measured again. Five of these patients 
had elevated resistance measurements. These changes are 
shown in Fig 2. 

The results are summarized in Fig 3. It is noteworthy 
that there is no statistically significant difference between 
patients given fentanyl or enflurane, but that morphine 
increases common duct resistance in a significant way. 


COMMENT 


In the dosage used for preoperative medication, mor- 
phine produces a tenfold increase in the resting pressure in 
the common bile duct. Since this effect may persist for two 
hours or more, morphine has no place in the preoperative or 
intraoperative routine of anesthesia for biliary manome- 
try. 

Fentanyl, a citrated propioanilide, enjoys current popu- 
larity as a narcotic analgesic for surgical anesthesia. In a 
dosage of 100 pg/kg, fentanyl citrate constricts Oddi's 
sphincter in guinea pigs,’ arresting the flow in the bile duct 
at a pressure of 15 cm H,O. This spasm is established at 
once, but the effect wanes within 30 minutes. Repeated 
doses of fentanyl produce a diminishing effect. 

A study of fentanyl activity in postoperative cholecys- 
tectomy with indwelling T tubes shows substantially the 
same pattern of drug activity? Within five minutes, the 
pressure in the common duct rises to several times its 
resting value. After ten minutes, the pressure had reversed 
75%, and it is back to normal values after 30 minutes. 

In the cases described here, no special care was taken to 
ensure any particular interval between fentanyl injection 
and the measurement of biliary resistance. Several doses of 
fentanyl had, of course, been given before the first biliary 
resistance was recorded. The tachyphylaxis previously 
described may account for the lack of effect of the narcotic 
on the sphincter at this time. It is of some interest that 
droperidol, a drug often used in combination with fentanyl, 
completely reverses the spasm of the sphincter induced by 
the narcotic.' Droperidol was not used in any of these 
cases. 

In summary, measurement of biliary tract resistance is a 
valuable tool in assessing the status of the common bile 
duct. The importance of choosing an anesthetic that does 
not alter common duct resistance is obvious. Our study 
indicates that fentanyl is an appropriate choice. If mor- 
phine has been used, an antidote such as naloxone hydro- 
chloride should be given prior to biliary measurements to 
reverse the effect on the sphincter. 
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Brief Summary of Prescribing Information 
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INDICATIONS AND USAGE—Stadol is recommended for the relief of moderate to severe 
pain. Stadol can also be used for preoperative or preanesthetic medication, as a 
supplement to balanced anesthesia, and for the relief of prepartum pain. 
CONTRAINDICATIONS—Stado! should not be administered to patients who have been 
shown to be hypersensitive to it. 
WARNINGS— Patients Physically Dependent on Narcotics: Because of its antagonist 
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narcotics. Detoxification in such patients is required prior to use. 
Due to the difficulty in assessing addiction in patients who have recently received 
substantial amounts of narcotic medication, caution should be used in the 
administration of Stadol. Detoxification of such patients prior to usage should be 
carefully considered. 
Drug Dependence: Special care should be exercised in administering Stadol to 
emotionally unstable patients and to those with a history of drug misuse. When 
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Even though Stadol has a low physical dependence liability, care should be taken 
that individuals who may be prone to arig abuse are closely supervised. It is 
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in patients with head injury, itcan be assumed that Stadol, like other potent 
analgesics, elevates cerebrospinal fluid pressure. Therefore the use of Stadol in 
cases of head injury can produce effects (e.g., miosis) which may obscure the 
clinical course of patients with head injuries. In such patients Stadol must be used 
with extreme caution and only if its use is deemed essential. 
Cardiovascular Effects: Because Stado! increases the work of the heart, especially the 
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Biliary Surgery: Clinical studies have not been done to establish the safety of Stadol 
administration to patients about to undergo surgery of the biliary tract. 
Usage as a Preoperative or Preanesthetic Medication: Slight increases in systolic blood 
pressure-may occur, therefore caution should be employed when Stadol is used in 
the hypertensive patient. 
Usage in Balanced Anesthesia: The use of pancuronium in combination with Stadol may 
Cause amincrease in conjunctival changes. 
Usage in Pregnancy: The safety of Stadol for use in pregnancy prior to the labor period 
has not been established; therefore, this drug should be used in pregnant patients 
only when in the judgment of the physician its use is deemed essential to the welfare 
of the patient. 
Reproduction studies have heon ndr in rats, mice and rabbits and have 
revealed no evidence of impaired fertility or harm to the fetus due to Stadol at about 
2.5 to 5 times the human dose. 
Usage in Labor and Delivery: Safety to the mother and fetus following administration of 
Stadol during labor has been established. Patients receiving Stadol during labor 
have experienced no adverse effects other than those observed with commonly used 
Coh ma Stadol should be used with caution in women delivering premature 
nfants. 
Usage in Nursing Mothers: The use of Stadol in lactating mothers who are nursing their 
infants is not recommended since it is not known whether this drug is excreted in 
human milk. Stado! has been used safely for labor pain in mothers who sub- 
sequently nursed their infants. 
Usage in Children: Safety and efficacy in children below age 18 years have not been 
established. 
ADVERSE REACTIONS—The most frequent adverse reactions in 1250 patients treated 
with Stado! are: sedation (503, 40%), nausea (82, 6%), clammy/sweating (76, 6%). 
Less frequent reactions are: headache (35, 3%), npe (33, 3%), floating feeling (33, 
3%), dizziness (23, 2%), lethargy (19, 2%), confusion (15, 1%), lightheadedness (12, 1%). 
Other adverse reactions which may occur (reported incidence of less than 1%) are: 
CNS: nervousness, unusual dreams, agitation, euphoria, hallucinations 
Autonomie: flushing and warmth, dry mouth, sensitivity to cold 
Cardiovascular: palpitation, increase or decrease of blood pressure 
Gastrointestinal: vomiting 
Respiratory: slowing of respiration, shallow breathing 
Dermatological: rash or hives 
Eye: diplapia or blurred vision 
OVERDOSAGE—Manifestations: Although there have been no experiences of over- 
dosage with Stadol gurina clinical trials, this may occur due to accidental or 
intentional misuse as well as therapeutic use. Based on the pharmacology of Stadol, 
overdosage could produce some degree of respiratory depression and variable 
cardiovascular and central nervous system effects. 
Treatment The immediate treatment of suspected Stadol overdosage is intravenous 
naloxone. The respiratory and cardiac status of the patient should be evaluated 
constantly and appropriate supportive measures instituted, such as oxygen, intra- 
venous fluids, vasopressors and assisted or controlled respiration. 
fa Me sud (butorphanol tartrate) Injection for I.M. orl.V. use, is available 
as follows: 

NDC 0015-5644-20—2 mg per ml, 2-ml vial 

NDC 0015-5645-20— 1 mg per ml, 1-ml vial 

NDC 0015-5646-20—2 mg per ml, 1-ml vial 

NDC 0015-5646-23—2 mg per ml, 1-m! Disposable Syringe 

NDC 0015-5648-20—2 mg per ml, 10-ml multi-dose vial 


qm | Bristol Laboratories 
BRISTOL Division of Bristol-Myers Company 
Syracuse, New York 13201 






Open New Doors 
for your 


Alcoholic 
Patients 


How can you enhance your effective- 
ness in the treatment of alcoholism? 
By acquiring the maximum amount of 
useful information on this complex Ill- 
ness. The Manual on Alcoholism, from 
the American Medical Association, 
offers you current authoritative infor- 
mation on diagnosing and treating 
alcoholics. 


A glance at the contents reveals 
these sections: 


* The Problem 

* The Causes 

* Alcohol: Its Metabolism 
and Pharmacology 

* Diagnosis and Treatment 

* Appendix 





Manual on Alcoholism provides you 
with a highly beneficial overview of 
the primary considerations involved in 
alcoholism-from the pnysician's point 
of view. The principal difference be- 
tween this newly revised edition and 
the previous edition is the incorpora- 
tion of major portions of Medical Com- 
plications of Alcohol Abuse, which is 
out of print. $2.50 


Order Dept. OP-185 

American Medical Association 
P.O. Box 821 

Monroe, WI 53566 


Please send copy(ies) of MANUAL 
ON ALCOHOLISM, OP-185, at $2.50 
each. I enclose $ , payable to 
the AMA. Allow 4-5 weeks for delivery. 


Name 


Address 





City/State/Zip 





Balloon 


Roy Gordon, MD; Henry D. Berkowitz, MD; Brooke Roberts, MD 


* Seven patients with concomitant atherosclerotic iliac steno- 
sis and femoral artery occlusive disease were treated with 
polyvinyl balloon catheter dilation of the iliac artery and subse- 
quent distal operative arterial reconstruction. The iliac lesions 
were short, localized, cemmon and external iliac stenoses and 
the femoral lesions were superficial femoral artery occlusions in 
six patients and a common femoral occlusion in another. All 
seven iliac stenoses were successfully dilated. Subsequent 
operative femoral artery reconstruction was successful in these 
patients, with restoratior of popliteal or pedal pulses and relief of 
ischemic symptoms over a follow-up period of two to 14 months. 
One patient’s femoral popliteal bypass graft thrombosed four 
months postoperatively. 

(Arch Surg 115:715-717, 1980) 


igs as arteriosclerosis is a systemic disease, iliac 
artery stenosis is frequently seen in association with 
occlusive disease of the femoral arteries. Relief of the 
proximal iliac obstruction may be sufficient to alleviate 
symptoms in some patents, but in most combined iliac and 
femoral artery reconstruction is necessary.** To do this 
surgically requires combined abdominal and lower extrem- 
ity approach and is o^ten a major undertaking for these 
patients who frequently are afflicted with other problems 
of cardiovascular disezse. Since our early experience using 
percutaneous transluminal angioplasty for treatment of 
isolated arteriosclerot:c iliac artery stenosis and occlusion 
has been encouraging, we have extended the therapy to 
treat some patients w:th concomitant iliac artery stenosis 
and occlusive femoral artery disease in whom the femoral 
occlusion is subsequently treated surgically. 


SUBJECTS AND METHODS 


Seven patients with cencomitant atherosclerotic iliac stenosis 
and femoral occlusive d.sease have received treatment on the 
vascular service of the Hospital of the University of Pennsylvania, 


Philadelphia, with iliac artery balloon catheter dilation and subse- ` 


quent distal arterial operative reconstruction. There were four 
men and three women ard their ages ranged from 53 to 82 years, 
with a mean of 62 years. Only three of the patients were severely 
hypertensive, but four had had previous myocardial infarctions 
and two continued to have severe coronary artery insufficiency. 
There were no diabetics n this group. 

All of these patients had relatively severe distal ischemia. Five 
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Dilation of Iliac Stenosis 
With Distal Arterial Surgery 


Jeffrey R. Alpert, MD; Ernest J. Ring, MD; David B. Freiman, MD; Juan A. Oleaga, MD; 








had rest pain or frank gangrene, and the other two had claudica- 
tion with less than one block of walking. 

The iliac stenoses were in the common iliac artery in three of the 
patients and in the external iliac in the other four. In all, the area 
of stenosis was relatively short, none being more than 3 cm in 
length in the common iliac artery, or more than 2 cm in the 
external iliac. In all, the stenoses were sufficiently tight to 
produce a pressure gradient across the area at rest. The femoral 
lesion consisted of occlusion of the superficial femoral artery in six 
cases and an occlusion of the common femoral artery in the other. 
The profunda femoris was patent in all cases. 

In every patient, a complete angiographic study of the abdomi- 
nal aorta and distal run-off was performed to determine the 
anatomical location and extent of the vascular lesions. When 
physical examination or noninvasive studies suggest an iliac 
stenosis, angiography is performed by a retrograde femoral 
catheterization through the involved side. This approach permits 
pressure measurement to be taken above and below the angio- 
graphically demonstrated luminal stenosis to determine its hemo- 
dynamic significance. In addition, if it is determined that angio- 
plasty should be attempted, the dilation can then be readily 
performed at the same time by exchanging a balloon catheter for 
the diagnostic catheter. However, dilation of lesions of the exter- 
nal iliac that are located near the groin are performed through a 
contralateral approach, to avoid dilating the vessel close to its site 
of puncture. This is accomplished by introduction of a preshaped 
selective catheter that is advanced across the aortic bifurcation 
and passed down the opposite iliac artery through the lesion; then, 
by means of an "exchange wire," the balloon catheter is substi- 
tuted for the selective one. Most iliac artery dilations are per- 
formed with a 9F catheter having an 8-mm balloon. If the lumen of 
the vessel is smaller than usual, a 7F catheter with a 6-mm balloon 
may be used. 

A critical step in performing transluminal angioplasty safely is 
the passage of the guide wire through the true lumen of a stenotic 
or occluded vessel. With stenosis, this can usually be accomplished 
with a "floppy J”-tipped guide wire advanced cautiously under 
fluoroscopy. In the case of an occlusion, our experience has been 
that a straight guide wire with a tapered mandrel is the easiest 
way to advance through the obstruction. Occasionally, a guide wire 
may take an intramural course when passing through an obstruc- 
tion, and dilation of such a channel is not effective as the channel 
will soon rethrombose. Furthermore, once this occurs, successful 
subsequent dilation has not been accomplished. 

Once the guide wire has passed the obstruction, the dilating 
catheter is advanced over it to a point where its tip is 3 or 4 em 
distal to the lesion and the balloon is thus positioned with its 
center in the narrowed area. Five thousand units of heparin are 
given intra-arterially, the balloon is then quickly inflated with a 
pressure of 4 atm, and quickly deflated. Pumps are commercially 
available to facilitate rapid inflation and deflation of the balloon 
and permit monitoring of the pressure. Extensive lesions may 
require multiple inflations along the length of the diseased area. 
When the dilation has been completed, another arteriogram is 
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Fig 1.—Left, Predilation arteriogram showing hemodynamically significant stenosis of proximal 
common iliac artery. Right, Repeated arteriogram demonstrating increased luminal diameter after 
balloon catheter angioplasty. Subsequent femoral artery reconstruction was successful. 





Fig 2.—Left, High-grade stenosis of common iliac artery seen prior to balloon angioplasty. Right, Aortogram 
nine months after balloon angioplasty demonstrating a smooth, normal-appearing arterial lumen. 


done through the dilating catheter to assess the effectiveness of 
the dilation, and further pressure measurements are made. The 
catheter is then removed and manual compression of the puncture 
site maintained for ten to 15 minutes, since the patient is antico- 
agulated. After dilation, we usually have given patients aspirin on 
a long-term basis. 


RESULTS 


The seven patients in whom we have attempted proximal 
dilation with distal reconstruction have all had significant- 
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ly improved femoral pulses after dilation. Intra-arterial 
pressure gradients were eliminated in the five patients in 
whom they were measured immediately before and after 
dilation, and in another patient an increase in the arterial 
pressure of the thigh was recorded. On the intra-arterial 
pressure gradients, predilation levels of 15, 14, 10, 15, and 9 
mm Hg all fell to 0 mm Hg postdilation, whereas the 
predilation thigh pressure index level of 0.62 rose to 0.81 
postdilation. Postdilation arteriography showed increased 
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luminal diameter in all ases (Fig 1 and 2). There were no 


complications in these seven patients, who then underwent 
suecessful distal arteria operative reconstruction. In six of 
the patients, femoropopriteal bypass grafts were used and, 
in the seventh,.a femoral endarterectomy and patch graft 
was used. In each case, autogenous vein was used for the 
graft. Ischemic symptoms were relieved in all. 

At this time, the follow-up period is still short, in one 
case less than six montas. The other six patients are now 
more than six months -rom operation, but only two have 
been followed up for mere than a year (13 and 14 months, 
respectively). The iliac zrteries remain open in all, but one 
bypass graft has occluded (at four months) and another 
became stenotic and was itself successfully dilated at eight 
months. In the patient whose graft occluded, the improve- 
ment resulting from the increased flow through the dilated 
iliac artery has been sufficient to prevent recurrence of his 
rest pain. The other patients all continue to have popliteal 
pulses and relief of symptoms. 


COMMENT 


The development of polyvinyl chloride balloon catheters 
by Gruntzig has made the nonoperative management of 
some atherosclerotic lessons possible. Our early experience, 
and that of others using this technique, has been encourag- 
ing. Using these balloons alone, we have been able to 
treat successfully some eases of occlusion and most cases of 
stenosis of the femora! and iliac arteries, in addition to 
lesions in other vessels That it is not a panacea for all 
arteriosclerotic lesions is likewise apparent, but it is a 
natural step to extend ts use in combination with estab- 
lished operative procedures. Up to this time, we have not 
seen a patient whose femoral and iliac lesions both seemed 
to be suitable for ballocn dilation, but that such a person 
will be seen is likely. If so, we anticipate being able to treat 
both lesions by dilation and avoid surgery altogether. 

The advantages of beng able to accomplish by nonoper- 
ative means something hat usually requires operation are 
obvious and need not be belabored. This is particularly true 
in the older arteriosclerotic patient, who often has severe 
cerebrovaseular and corenary artery disease. This assumes, 
of course, that the alternative method of therapy does not 
carry increased risk, inconvenience, time, or expense, and 
that the results are as good. That the inconvenience, time, 
and expense of balloon cilation are greatly less than that of 
operation is clear. We believe the risk likewise is less, but 
we must reserve judgment on the late results for the years 
ahead. When contempleting the possible complications of 
balloon dilation of arte-ial lesions, perforation, dissection 
of the vessel, thrombosis, distal embolization (both 
microembolization and macroembolization), and bursting 
of the vessel all come to mind, and there are always others 
that one may not anticipate. That all these may occur, 
there is no doubt. In fact, we have seen them all except for 
actual bursting of a vessel, but the incidence of complica- 
tion is low, about 5%, ard with prompt operative interven- 
tion the situation can 1ormally be remedied (except for 
microembolization, wh ch fortunately is rare)? It is 
because of possible complications that we believe these 
procedures should only »e done where prompt and capable 
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surgical therapy is available. In our institution, all such 
patients are admitted on the surgical service and it is 
explained to the patients that if the dilation is successful, 
surgery can be avoided on that vessel, but if not, surgery 
will be required. 

Anyone who has had experience in vascular surgery is 
well aware that there is great variation in the character of 
stenotic and occlusive lesions. Although some may be 
relatively soft and subject to compression or impaction, 
others are very firm and calcified, whereas still others are 
friable. The result of sudden compression by a force of 4 
atm is of necessity going to differ with various lesions, and 
in fact it does. Some lesions are compacted, as Gruntzig 
says, "like soft snow." An occasional one is not affected, 
but others are clearly fractured, as can be seen in the 
postdilation films. Contrary to what one might anticipate, 
these fractures seldom seem to result in thrombosis, but 
instead appear to fill in with time and assume a smooth 
surface. This process has been shown by Gruntzig, and our 
own experience confirms it.^* 

To avoid thrombosis after dilation, there must be ade- 
quate flow through the vessel, as is true after operative 
arterial reconstruction. For this reason, dilation should not 
be attempted in a vessel with inadequate inflow or outflow, 
and judgment is just as important in deciding about the 
propriety of this mode of therapy as it is in the operative 
treatment. 

By now sufficient time has elapsed and sufficient expe- 
rience gained that we have a reasonably good idea of what 
the long-term results of operative treatment of iliac steno- 
sis or occlusion really are. Such is not true of treatment of 
these lesions by balloon dilation. Since the first cases were 
treated by Gruntzig himself only in 1976, five- and ten- 
year follow-ups do not exist. He has indicated, however, an 
83% patency at three years, and our early results encourage 
us to believe that these lesions will remain open for longer 
than one might have guessed.* Likewise, a repeat dilation, 
if required, can be performed as easily as the first one, 
which certainly cannot be said of operative treatment. For 
these reasons, we anticipate that the use of balloon cathe- 
ter dilation, both alone and in conjunction with operative 
therapy, will be increasingly favored in the years ahead. 
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Prognostic Value of Lymph Node Dissection 


in Malignant Melanoma 


Constantine P. Karakousis, MD; Mohammad K. Seddiq, MD; Robert Moore, MS 


* Retrospective review of 199 patients with malignant melano- 
ma wno had regional node dissection showed that the median 
survival rates of patients with histologically negative nodes was 
more than threefold higher than that of patients with histological- 
ly positive regional nodes. In the patients with positive nodes, 
survival was related to the number of nodes involved. Patients 
with one, two, and three or more positive lymph nodes had a 
tumor-free five-year survival rate of 41%, 30%, and 18%. Patients 
who required regional node dissection for positive palpable 
nodes in one month, one year, or longer than one year from the 
excision of the primary tumor had a median survival of 21.5, 22, 
and 44 months. 

(Areh Surg 115:719-722, 1980) 


lective regional node dissection in malignant melano- 

ma has been disputed as having any therapeutic 
value. The incidence ef occult regional metastases has 
varied from 15% to 50% in the reports of various sur- 
geons.* 

It 3 quite possible that there may be therapeutic value 
also in elective node dissection in selective high-risk 
groups, as has been pointed out by Goldsmith? and Balch et 
al: There is, however, another prominent role in elective 
node disseetion. Knowledge of the histological status of 
regional lymph nodes affords the single most important 
factor in the prognosis of these patients.* 

The charts of 199 patients with malignant melanoma, 
treated at Roswell Park Memorial Institute (RPMI), Buf- 
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falo, from 1966 to 1976, were reviewed. These patients had 
regional node dissection performed electively or therapeu- 
tically. The intention was to identify differences in the 
course and survival of patients with histologically positive 
and negative nodes, as well as to identify differences in 
survival related to the number of positive lymph nodes 
found. 


PATIENTS AND METHODS 


The charts of 199 patients with malignant melanoma who 
underwent regional node dissection were reviewed. There were 
131 men (65.8%) and 68 women (34.2%). The mean age was 48.2 
years (median, 49.1) with a range of 18 to 88 years. Only one of the 
patients was black, the remainder being white. 

The locations of the primary sites were as follows: head and 
neck, 28 patients (14.1%); upper extremity, 31 (15.6%); lower 
extremity, 47 (23.6%); trunk, 74 (87.2%); other sites, 2 (1%); and 
unknown, 17 (8.5%). 

Palpable nodes were present preoperatively in 151 patients 
(75.9%), nonpalpable nodes in 41 (20.6%), while in seven patients 
(3.5%) the preoperative clinical status was not ascertained. The 
patients with palpable regional nodes underwent a therapeutic 
node dissection; in 33 patients, this was done within a month from 
the excision of the primary tumor, while in the remaining 
patients, 2 to 60 months elapsed following excision of the primary 
tumor. 

Twenty patients with nonpalpable nodes who had regional node 
dissection, which may be called elective, had the node dissection 
done within one month from the primary excision, while in the 
remaining, a variable period of 2 to 36 months (mean, 10.3 months) 
passed before lymph node dissection. 

Of 151 patients with preoperatively palpable nodes, 40 (26.5%) 
patients had histologically negative nodes, while of 41 patients 
with nonpalpable nodes, 12 (2995) had histologically involved nodes. 
To trace prognostic implications dependent on the histological 
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status of the lymph nodes, the patients may be separated on this 
basis. Seventy patients (35.2%) had histologically negative nodes, 
125 (62.8%) had histologically positive nodes, while in 4 (2%) 
referred from elsewhere the histological status was not deter- 
mined. Of the patients with histologically positive nodes, 39 
patients had only one positive node, 27 had two, 13 had three, and 
35 had four or more, while in 11 patients the exact number of 
positive nodes was not ascertained. 

In 12 patients with histologically positive but clinically nonpal- 
pable nodes, four patients had one node involved, three patients 
two, two patients three, and the remaining three patients had 4, 6, 
and 7 nodes involved. While not palpable preoperatively, the lymph 
nodes involved in all these patients contained gross amounts of 
tumor recognizable on dissection and macroscopic examination of 
the specimen. 

Of 89 patients with clinically and histologically involved nodes 
and in whom the exact interval between the excision of the 
primary lesion and the therapeutic node dissection was known, 20 
patients had node dissection simultaneously or within a month 
from the excision, 39 patients within 2 to 12 months, while 30 
patients required node dissection 13 months or longer after 
excision of the primary lesion. 

A special technique of nodal clearance has been in use at the 
pathology laboratory of RPMI that allows a greater number of 
lymph nodes to be found.* 

Survival in all patients was estimated from the time of regional 
node dissection. 


RESULTS 


The median survival in the patients with therapeutic 
node dissection was 31.4 months, while in those with 
elective node dissection it was 44.4 months. The difference 
between the two groups was not statistically significant. 

Of 70 patients with histologically negative nodes, ten 
had regional recurrence, while of 125 patients with histo- 
logically positive lymph nodes, 61 had regional recurrence 
(P < .001). Similarly, in the former group, there were 
hematogenous recurrences in 18 of the 70 patients, while in 
the latter group, there were recurrences in 58 of 125 
patients (P < .01). These recurrence rates were computed 
on the basis of recurrences recorded at RPMI exclusively, 
while recurrences reported on follow-up from community 
hospitals have not been included. 

The median survival for 70 patients with histologically 


. negative nodes was 85.0 months; for 125 patients with 


histologically positive nodes, 25.8 months (P — .001). The 
cumulative percent survival of the two groups is shown in 
Fig 1. 

There was no statistically significant difference in the 
median survival of 111 patients with palpable and histolog- 
ically positive nodes (25.9 months) and that of 12 evaluable 
patients with nonpalpable histologically positive nodes 
(23.5 months). The disease-free interval also was not 
different in the two groups (median, eight months in 
nonpalpable group, nine months in the palpable group). Of 
111 patients with palpable histologically positive nodes, 20 
were alive, while of 12 patients with nonpalpable but 
histologically positive nodes, three were alive and free of 
disease at five years. 

Survival of patients correlated well with the number of 
lymph nodes involved. Patients with only one lymph node 


720 Arch Surg—Vol 115, June 1980 


involved had a median survival of 36.1 months, with 41% 
alive and well at five years. Patients with two lymph nodes 
had a median survival of 26.9 months, with 30% surviving 
disease-free at five years. In patients with three or more 
positive nodes, the median survival was 20.2 months, with 
18% surviving at five years. The difference between the 
group with one and that with two positive nodes was not 
statistically significant. The difference between the group 
with one or two positive nodes and that with three or more 
positive nodes is statistically significant (P < .05). The 
cumulative percent survival in the three groups is shown in 
Fig 2. 

Among patients with accurately known interval between 
excision of the primary lesion and therapeutic node dissec- 
tion, 20 patients with node dissection within a month from 
the excision of the primary tumor had a median survival of 
21.5 months; 39 patients who required therapeutic node 
dissection within 2 to 12 months from excision of the 
primary lesion had a median survival of 22.0 months; 30 
patients who required therapeutic node dissection. 13 
months or longer after excision of the primary tumor had a 
median survival of 44.0 months. 

The difference in median survival between patients with 
node dissection 13 months or longer after excision of the 
primary and those within a year was statistically signifi- 
cant (P — .01). There was no significant difference in these 
two groups in relation to sex, primary site, or number of 
lymph nodes involved. Twenty-three of the patients who 
had therapeutic node dissection within a year after pri- 
mary excision had one positive lymph node and a median 
survival of 23.7 months, while 11 of the patients with node 
dissection after one year and one positive lymph node had a 
median survival of 78.8 months (P — .01). 


COMMENT 


Although the median survival in the group with elective 
node dissection was longer (44.4 months) than that of the 
patients with therapeutic node dissection (31.4 months), 
the difference was not statistically significant. No valid 
conclusions could be drawn by comparing the two groups 
for several reasons besides the fact that this was not a 
prospective randomized study. There are some interesting 
prognostic implications, however, in association with the 
histological status of the regional lymph nodes. 

The pathological stage of malignant melanoma is the 
most significant determinant of survival? The five-year 
tumor-free survival rate has been reported to be 80% for 
patients with pathologie stage I disease. In a group of 
patients with level IV melanoma who had histologically 
negative nodes, the five-year disease-free survival rate 
was 82% in contrast to 27% in those with nodal metastases.* 
Recently, as high as 97% five-year survival rates for 
patients with histologically negative regional nodes have 
been reported.* The five-year survival rate of patients with 
histologically positive nodes is about 20%.? In a number of 
reports, a difference in survival has been noticed com- 
paring patients with histologically positive but clinically 
negative nodes with those with both histologically and 
clinically positive nodes. For example, in the study by Das 
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Gupta,’ the five-year sarvival rate for patients with level 
IV melanoma and negztive nodes was 9196; for those with 
microscopic involvemert only of nodes, it was 70%, but for 
those with enlarged noles, the rate was only 14%. Similar- 
ly, five-year survival rate of 46% for histologically 
positive but clinically negative nodes has been reported in 
contrast to a 18% five-7ear survival rate for histologically 
and -liniezlly positive modes. In another report also, only 
10% of the patients with clinically and histologically 
invo ved lymph nodes kad a long-term survival." 

Approximately 25% of patients with melanoma and 
clinieally negative regional nodes have microscopic metas- 
tases to these nodes at the time of primary removal of the 
lesion.'*-* In the presert series, the incidence was 29%. The 
incidence of nodal metastases varies in correlation with the 
thickness of the primacy lesion’ or Clark’s level.’ Elective 
node dissection has been supported** or refuted'* by vari- 
ous zuthors as far as its therapeutic potential is concerned. 
A large, randomized series recently did not demonstrate 
benefit from elective node dissection. The controversy, 
however, has not beer settled definitely, and there has 
been a recent trend toward preservation of the procedure 
for tnicker primary lesions, for which the expected histo- 
logic node involvement is statistically high.* In a multivar- 
iate analysis by Balch et al,* it appeared that elective node 
dissection may improve survival in patients with primary 
melanomas 1.50 to 3.99 mm thick. 

In our series of 199 patients with malignant melanoma 
who had lymph node cissection, there was a statistically 
significant difference i1 the rates of regional and hema- - 
togenous recurrence and five-year survival between 
patients with negative and those with histologically posi- 
tive regional lymph nodes. Thus, there was a threefold 
increase in the incidence of regional recurrence in the 
histologically positive compared with the histologically 
negative group (49% vs 15.7%). Similarly, the rate of 
confirmed hematogenous recurrence nearly doubles in the 
grou) of histologically positive nodes compared with that 
with histologically negetive nodes (46% vs 25%). The differ- 
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Fig 1.—Survival according to histological 
status of regional nodes. Solid line indi- 70 
cates positive lymph nodes; broken line, 


Fig 2.—Survival according to number of 20 
positive lymph nodes. Solid line indicates 
one; broken line, two; dotted line, three or IO 
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ence in median survival is also more than threefold (85 vs 
25.8 months). 

On the basis of these data, it is clear that histologically 
normal regional node status correlates with better progno- 
sis than histologically positive status. Whether this differ- 
ence in prognosis could not have been predicted by knowl- 
edge of the respective microstaging of the primary lesions 
of the two groups cannot be answered in this study. 
However, although the thickness and level of invasion of 
the primary lesion retains prognostic importance in 
patients with histologically negative regional nodes, the 
range of tumor-free survival is apparently at a higher level 
than that observed for a comparable group of primary 
lesions with unknown histological status of the nodes. In 
other words, the histologically negative lymph node status 
changes the prognostic information derived from the 
knowledge of the level of the primary lesions. 

For patients with regional nodes involved with tumor, it 
is generally agreed that the microstaging of the primary 
lesions is no longer prognostically relevant.'* In these 
patients, the prognosis correlates with the preoperative 
palpability of the nodes and the number of lymph nodes 
involved with tumor on histologic examination.'*:* 

In our series, there was no statistically significant 
difference in survival between patients with histologically 
involved but clinically negative nodes and patients with 
both histologically and clinically involved nodes. In the 
former group, however, there were only 12 patients who 
had macroscopic amounts of tumor in the resected speci- 
men involving two or more lymph nodes in eight of the 
patients. Also, in only three of these patients was the node 
dissection truly elective, having been done within one 
month from the excision of the primary tumor, while in the 
remaining patients, it was done 2 to 31 months (mean, 9.6 
months) from the excision of the primary lesion. 

Survival of patients correlated well with the number of 
lymph nodes involved, as has been previously reported.'** 
Thus, patients with only one lymph node involved had a 
median survival of 36 months, with 41% alive and well at 
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five years. Patients with two positive lymph nodes had a 
median survival of 26.9 months, with 30% of patients 
surviving disease-free at five years. In patients with three 
or more positive nodes, the median survival was 20 months, 
with 18% surviving at five years. 

It is noteworthy that further improvement in palliation 
and survival can be expected in patients with intervals of 
one year or longer between excision of the primary lesion 
and clinical appearance of regional lymph node metastases. 
Thus, while patients requiring therapeutic node dissection 
within one month from excision of the primary tumor had 
a median survival of 21.5 months, those with intervals of 2 
to 12 months had a median survival of 22 months and those 
with intervals of 13 months or longer from excision of the 
primary lesion had a median survival of 44 months 
(P< .01). This difference in survival could not be 
accounted for otherwise, there being no statistically signif- 
icant difference among these groups in relation to sex, 
primary site, or number of lymph nodes involved. 

Clinical examination in this series produced a false- 
positive rate of 26% in the group with palpable nodes and a 
29% false-negative rate in the group with nonpalpable 
nodes. 

Given the tremendous prognostic implications of the 
histological status of lymph nodes, we find currently that 
more than 90% of the patients in our Institute, to obtain 
this information, accept node dissection readily, even 


though it is explicitly understood that elective node dissec- 
tion may not improve survival. Specifically, of 116 patients 
with primary melanomas Clark's level III, IV, or V (thicker 
than 0.76 mm) admitted to RPMI in the last two years, only 
eight elected not to have node dissection. 

Elective node dissection remains perhaps optional in a 
private practice setting, and the decision for surgery 
should be individually made in close communication with 
the patient. Although encouraging reports have appeared 
in the literature recently on the possible value of various 
adjuvant treatments in malignant melanoma, there is no 
adjuvant treatment yet of confirmed efficacy in the pre- 
vention of recurrences. Given the side effects of such 
treatments administered over the course of one to two 
years, the histologic status of lymph nodes through an 
elective node dissection provides the identification of the 
high-risk groups, which should be considered for adjuvant 
treatment. 

The value of therapeutic node dissection remains 
unquestionable; appreciable tumor-free five-year survival 
rates are experienced, ranging in this series from 18% to 
41%, depending on the number of histologically involved 
nodes. The survival in therapeutic node dissections also 
varies with the interval from excision of the primary, 
increasing with intervals of one year or longer between 
excision of the primary tumor and the clinieal appearance 
of lymph node metastases. 
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Femoropopliteal Bypass Grafting 


for Intermittent Claudication 


Is Pessimism Warranted? 


Magruder C. Donaldson, MD, John A. Mannick, MD 


* From 1965 to 1979, 43 consecutive patients underwent 51 
femeropopliteal reconstructions to relieve disabling claudica- 
tion. This represented 17% of 298 femoropopliteal and femorotib- 


ial reconstructions performed by the same surgical team during: 


this period of time. All patients operated on for claudication 
experienced relief of symptoms after surgery. There was no 
operative mortality and there was only one case of immediate 
graft failure. Cumulative graft patency was 93% at two years and 
88% at five years by life table analysis. One patient who under- 
went below-knee amputation 12 years after his initial femoropop- 
liteal graft was the only patient who lost a limb at any time during 
the follow-up period. On the basis of this experience, we now 
offer femoropopliteal grafting to any active individual who is 
disabled by intermittent claudication on the basis of superficial 
femoral artery occlusive disease. 

(Arch Surg 115:724-727, 1980) 


moropopliteal bypass grafts are now commonly used 

to salvage limbs that are threatened by ischemia. 
There have been numerous reports’? documenting the 
effeetiveness of bypass grafts, particularly those of auto- 
genous vein, in preventing amputation. On the other hand, 
most surgeons remain cautious in using femoropopliteal 
grafts to relieve symptoms of intermittent claudication. 
Since many patients with claudication carry on for years in 
a stable condition or even with improvement in symptoms 
without loss of limb or life, the onus has been on the 
surgeon to refine therapy to a degree that would produce 
an outcome better than that which could be expected by 
allowing the disease to follow its natural course. This 
report provides evidence that, at least for the patients with 
more severe claudication, femoropopliteal bypass grafting 
may indeed provide dramatic relief of symptoms with little 
fear of morbidity, mortality, or limb loss as a result of 
surgery. 
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PATIENT POPULATION 


The records of 48 consecutive patients who had undergone 51 
femoropopliteal reconstructions to relieve disabling claudication 
between the years 1965 and 1979 were reviewed. There were 31 
males and 12 females in the series and their ages ranged from 31 
to 79 years, the average being 61 years. Only four of the 43 
patients were known to be diabetic. Most patients had other forms 
of atherosclerotic cardiovascular disease and in six instances prior 
surgery had been performed to relieve aortoiliac occlusive disease. 
Nearly all patients were smokers at the time of surgery. All 
patients had claudication that was severe enough to limit produc- 
tive activity and to warrant the risk and discomfort of surgery in 
the patient’s own judgment. The series included four patients who 
had ankle pressures of 60 mm Hg or below and who were believed 
to have asymptomatic ischemia at rest. No patient was included in 
the series who had true rest pain, ischemic ulceration, or gangrene, 
though during the same interval of time, 247 femoropopliteal or 
femorotibial reconstructions for limb salvage were performed. 
Thus, only 17% of all femoropopliteal bypass procedures on our 
service were undertaken for claudication as the principal indica- 
tion. 

Preoperative arteriography showed occlusion of the superficial 
femoral artery in 43 instances, stenosis of the artery in six 
instances, and in two instances surgery was performed in the late 
postoperative period to revise the initial operative procedure. 
Popliteal aneurysms were associated findings in two patients, one 
with superficial femoral artery occlusion and one with stenosis of 
the midpopliteal artery. In seven instances, there was only one 
vessel runoff, and in three instances runoff was restricted to 
collaterals leaving an "isolated segment" of popliteal artery. In all 
other instances, runoff was through two or three vessels below the 
knee. 

Bypass grafts were performed from the common femoral artery 
to the popliteal artery at or proximal to the knee joint in 25 
instances (17 reversed saphenous vein grafts and eight pros- 
theses); to the distal popliteal artery in 21 instances (17 reversed 
saphenous vein grafts, three prostheses and one composite Dacron 
prosthesis vein graft); and to an above-knee isolated popliteal 
artery segment in three instances (all vein grafts). In two cases, 
vein grafts originated in the superficial femoral artery. 

In all instances, systemic heparinization was used with construc- 
tion of the distal anastomosis first, followed by passage of the 
graft through a tunnel between the heads of the gastrocnemius 
muscle and then subsartorially to the groin. In performing the 
proximal anastomosis of vein grafts, great care was taken to avoid 
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incerporating too much vein wall into the anastomosis with the 
often thickened common femoral artery and thus narrowing the 
inflow channel into the graft. No vein with an external diameter 
less than 4 mm was used. When the vein was inadequate, 6- or 
8-nam knitted Dacron or 6-mm expanded polytetrafluoroethylene 
(PTFE) grafts were usec with the lower anastomosis placed above 
the level of the knee joint. In all instances, an operative arterio- 
gram was performed by direct puncture of the common femoral or 
external iliac artery above the origin of the graft to document 
prompt filling of the graft and a technically satisfactory distal 
anastomosis. Protamine sulfate was rarely used to reverse the 
heparin sodium at the conclusion of the procedure. 

Graft patency was Gocumented in the follow-up on clinical 
groands, using symptomatic response, presence of graft and distal 
pulses, and improvement in ankle pressure as criteria. Follow-up 
was complete on all patients, with an average follow-up period of 
31 months, ranging from one to 131 months. 


RESULTS 


In every instance, femoropopliteal bypass grafting was 
follbwed by early relief of symptoms. There was only one 
(2%) graft occlusion in the first postoperative month. In 
this patient, an abore-knee Dacron graft occluded five 
hours after surgery, and prompt thrombectomy resulted in 


patency for five montis. There was no operative mortality . 


anc most patients could be discharged eight to ten days 
after surgery. By life table analysis with an average 
follow-up period of 31 months, the cumulative graft paten- 
cy rate was 93% at two years and 88% at five years (Fig 1 
anc Table). 
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During the follow-up period, symptoms remained sub- 
stantially relieved in all but eight patients. In three 
instances, patients had a return of mild claudication symp- 
toms at 1, 4, and 91 months after surgery. In each case, 
graft patency was established by the presence of a distal 
pulse and a Doppler signal over the graft, and it was 
presumed that the symptoms had recurred on the basis of 
progressive inflow disease. None of these three patients 
elected to have further surgery. Recurrent symptoms 
developed in one patient at 19 months that were relieved 
by a patch graft to correct stenosis that had developed at 
the distal anastomosis of the vein graft. This same patient 
is one of five who experienced graft occlusion. The vein 
graft occluded at 33 months and was replaced with a 
Dacron prosthesis that has remained patent for an addi- 
tional 18 months at latest follow-up. Another patient had a 
below-knee vein graft that failed at five months and was 
replaced with an above-knee Dacron graft that has 
remained patent for 17 months. Two other patients' grafts 
occluded at three and five months postoperatively, and 
although claudication symptoms returned, the patients 
elected not to have further surgery. One of these grafts 
was an above-knee Dacron prosthesis, and the other was an 
above-knee 4-mm vein graft fashioned from the distal 
saphenous vein harvested down to the ankle. A fifth 
patient experienced occlusion of his below-knee vein graft 
103 months after surgery. He underwent thrombectomy 
and distal extension of the graft three times during a 
three-year period and finally required a below-knee ampu- 
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tation 12 years after his original surgery. This is the only 
patient (2% of the grafts) who lost a limb at any time 
during the follow-up period. 

One patient remained free of symptoms after an 8-mm 
above-knee Dacron prosthetic graft, but he returned 69 
months later for replacement of his graft with PTFE 
because false aneurysms had developed at both anasto- 
moses. Since the first patient entered this series in 1965, 
nine patients have died, a 21% late mortality. 


COMMENT 


Controversy concerning the applicability of femoropopli- 
teal bypass grafting to patients with intermittent claudi- 
cation is founded on a lack of solid information concerning 
the risks and benefits of surgical therapy vs conservative 
measures, the criteria for selection of patients who will 
benefit most from surgery, and the points of technique 
that are essential to surgical success. Studies of patients 
with superficial femoral occlusive disease and intermittent 
claudication who have been followed up conservatively 
indicate that as many as 80% of them remain stable or 
experience symptomatic improvement during periods as 
long as six to eight years." Approximately 20% of the 
patients experience progression of symptoms and at the 
end of five years, 7% to 11% of the patients may require 
amputation.* Unfortunately, as many as one fifth of these 
patients will die of causes chiefly related to atherosclerosis 
within five years of the development of symptoms of 
claudieation. 

Surgical series, such as the one presently reported, 
include chiefly the 20% of the patients with claudication 
who become worse during the course of time. The challenge 
to surgical therapy is to provide durable relief of this 
disabling claudication with no operative mortality and a 
reduction in limb loss below the rate expected for patients 
treated conservatively. In the current series, 51 procedures 
were completed without loss of life, with relief of disabling 
symptoms immediately in every case, with persistence of 
graft patency for two years in 93% and five years in 88% of 
the patients by life table analysis, and with a single limb 
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No. Not Observed 
Throughout Interval due to: 


No. of No. of No. of = 
Interval, Grafts Grafts Grafts Termination Interval Cumulative 
mo at Risk Patent Failing Death of Follow-up* Patency Rate, % Patency Rate, % 
0-6 51 48 3 0 14 93 93 
7-12 34 34 0 0 00 93 
13-18 32 32 0 0 6 100 93 
19-24 26 26 0 1 0 100 93 
25-30 25 25 0 1 4 100 
31-36 20 19 1 0 1 95 
37-42 18 18 0 0 5 100 
43-48 18 13 0 0 1 100 
49-60 12 12 0 0 3 100 
61-72 9 9 0 0 3 100 
72-131 1 1 4 83 





















lost 12 years after initial surgery, a 2% overall amputation 
rate. A very similar though larger series reported by Naji 
et al* again had no operative mortality, a 70% patency rate 
at five years for surviving patients and a 3% late amputa- 
tion rate. These two series, suggesting an improved long- 
term outlook for patients treated surgically rather than 
conservatively, give reason for optimism about the applica- 
tion of femoropopliteal bypass grafting to patients with 
severe claudication. 

Proper patient selection for bypass grafting is of impor- 
tance in maximizing benefits and minimizing risks. The 
subgroup of patients with claudication who are incapaci- 
tated by their symptoms should be identified. Since most 
patients with claudication can adapt to the limitations 
imposed by their symptoms, it is only those who cannot 
work or who are prevented from carrying out other 
functions that they regard as vital to their life-style, who 
are considered for surgery. Because the threshold of toler- 
ance for claudication is different for every patient, the 
final decision to proceed with surgery must be based in 
large part on the patient's assessment of his or her 
disability. 

The function of the surgeon is to balance the patient's 
desire for symptomatic relief against objective risk factors 
that might negatively influence the outcome of surgery. 
Advanced degrees of cardiac disease or other intercurrent 
medical conditions may make anesthesia and surgery 
hazardous. The presence of diabetes mellitus may influence 
the length of survival after surgery but probably does not 
influence graft patency rate and relief of symptoms.’ The 
deleterious effects of tobacco on the progression of disease 
should be pointed out to every patient, and some surgeons 
prefer to refuse surgery for claudication unless the patient 
Stops smoking. 

The arteriographic picture and quality of runoff below 
the knee have been used in some centers as selection 
criteria, with surgery offered only to patients with a 
simple superficial femoral artery occlusion and three- 
vessel runoff. In our experience and that of others report- 
ing on surgery for claudieation, the number of vessels 
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prcviding runoff belcw the knee and the insertion of a 
fenoropopliteal graft above the knee or below the knee 
hare not seemed to influence graft patency. Indeed, in the 
present series, three patients had grafts to isolated popli- 
teal segments with continued patency in all for up to 53 
months. 

The presence of an adequate saphenous vein is clearly an 
ass2t for patients requiring femoropopliteal reconstruc- 
tiom. Absence of suck a vein need not preclude surgery, 
however, since implantation of a prosthesis of Dacron or 
PTFE often yields good results, particularly when the 
lower anastomosis is placed at or above the level of the 
knee joint. The solution to below-knee grafting in cases 
where tkere is not zn adequate saphenous vein is still 
undear, and judgmert regarding below-knee application 
of prosthetic grafts to patients with claudication must be 
based on individual experience. The present series included 
thr»e examples of the use of PTFE prostheses for bypass to 
the distal popliteal artery, with patency after a rather 
short follow-up. A eom posite Dacron vein graft was used in 
ancther instance, and served well until the patient died 23 
moaths later. 

In addition to proper selection of patients, the actual 
technique of surgery ‘s very likely of major importance in 
assiring a successful outcome. It seems logical that the 
gertlest of clamping techniques should be used, particular- 
ly en the distal popliteal artery. We prefer the Fogarty 
clamps with silicone-padded jaws. The saphenous vein 
should be harvested by exposing its entire length and 
div ding its branches before the vein is removed from the 
venous circulation. It should be stored for the briefest 
possible time in a celd heparinized buffered electrolyte 
solution and then implanted with meticulous technique, 
using a small monofilament suture material, such as No. 
5-0 or No. 6-0 polypropylene. The proximal anastomosis 
must be fashioned with great care, since the small end of 





the vein, which should never be less than 4 mm in diameter, 
can easily be twisted or distorted during the process of 
attaching it to a thickened common femoral artery. The 
profunda femoris artery should accept a 4-mm dilator, and 
if it does not, a concomitant profundaplasty should be 
performed or the bypass graft may be sewn over its orifice 
as a patch. It has been our practice to perform an operative 
arteriogram by direct proximal common femoral puncture 
to assure prompt filling of the graft as well as a technically 
perfect distal anastomosis. In addition to alerting the 
surgeon to the possible need for revision of the graft at the 
initial setting should the graft become occluded in the 
immediate postoperative period, this arteriogram may 
provide valuable clues as to the cause of the failure. 

On the basis of the experience presented in this report, 
we now offer femoropopliteal grafting to any active 
individual who is disabled by intermittent claudication on 
the basis of superficial femoral artery occlusive disease. 
We believe that the temporary inconvenience and discom- 
fort of surgery with negligible risk of operative mortality 
and amputation are a very reasonable exchange for grat- 
ifying improvement in symptoms that persists in nearly 
90% of the patients for as long as five years. Patients 
selected for surgery are those who solicit surgery because 
of the severity of their symptoms and who can be expected 
to tolerate general or regional anesthesia. The arterio- 
graphic pattern of occlusive disease below the groin caus- 
ing claudication does not seem to be an important criterion 
for predicting the success of arterial reconstruction. Avail- 
ability of suitable saphenous vein is not an absolute 
prerequisite for surgery, though it is no doubt a clear 
advantage in those patients who will require a below-knee 
popliteal anastomosis. Finally, the surgical team should be 
skilled and experienced enough to assure a flawless techni- 
eal job, documented by intraoperative arteriography in 
every case. 
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Editorial Comment 


Tie authors point out che excellent results that can be obtained 
witk femoral popliteal bypass grafting for intermittent claudica- 
tion. Their excellent judgment and technical ability is manifest by 
their good long-term results. A note of caution must be inter- 
jected. Long-term follow-up of patients with intermittent claudi- 
catien first by Boyd and subsequently by other authors has shown 
that approximately 50% of the patients will not progress their 
symptomatology and that at least 30% will become asymptomatic 
or their condition will improve. It would seem prudent, therefore, 
that careful evaluation and judgment should be exercised in 
selecting patients for cperation with claudication as the sole 
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symptom. There is still a place for observation, supportive care, 
cessation of smoking, exercise, treatment of hyperlipidemia, and 
heart disease in these patients. It has been our experience that 
with such supportive care symptoms of claudication often improve 
or disappear without operative therapy. There is no question that 
the patient with rapidly progressing symptoms of claudication 
despite adequate supportive care are candidates for surgical 
intervention. 

WILLIAM J. Fry, MD 

Dallas 
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Surface Powders on Surgical Gloves 


Thomas Warren Tolbert, PhD, John Lee Brown 


è Four different instrumental techniques were used to analyze 
the microscopic particles on the patient-contact surfaces of a 
variety of surgical gloves. The presence of talc was confirmed on 
most, but not all, gloves tested. The presence of talc, when it 
occurred, seemed to be due to design by the manufacturer rather 
than by accident, and t was predominantly on the patient- 
contact surfaces. The irtentional inclusion of talc on modern 
surgical gloves has beem unexpected up to now. A washing and 
wipiag procedure showed that talc was more difficult to remove 
than starch-based powder. A powder-stripping procedure 
showed that powder that resisted removal by washing could be 
mechanically dislodged. Thus, a shedding hazard might exist 
durirg a surgical procedere even if the glove surfaces have been 
washed and wiped. 

(Arch Surg 115:729-73?, 1980) 


bsorbable dusting powder (ADP) has been the pre- 
ferred surgical g ove-donning lubricant for a number 
of years.' In many instances, it has been viewed as if it 
wer» innocuous.? However, cautioning statements sug- 
gesting removal of the lubricant from the patient-contact 
surfaces of gloves now appear on all packages of domesti- 
cally produced gloves, and the search for an ideal donning 
lubricant is continuing.*^ 
Nonetheless, authors of recent reports of postsurgical 
adhesions and granulanas seemingly have been unaware 
of the deliberate placement of tale on modern surgical 
gloves.** The identification of ADP in biopsy specimens of 
gramulomatous tissue at times has been presented as 
sufficient evidence tha. ADP was the causative agent’; the 
presumption that gloves were talc-free may have led to 
incomplete analyses o: such specimens. However, talc has 
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been identified in some biopsy specimens of granuloma- 
tous tissues taken following recent surgery,’ and contami- 
nation of some surgical gloves by tale has been 
reported." 

Surgical gloves are manufactured by dipping hand- 
shaped molds into a film-forming liquid such as latex. The 
properties of the gloves produced in this manner depend on 
raw materials, proprietary recipes, methods of processing, 
and numerous inspections. Powders generally are placed on 
glove surfaces to assist either in manufacturing (mold- 
release agents) or in wearing (donning lubricant). 

Mold-release agents are placed on the surface of a mold 
prior to dipping it into the film former. These materials 
facilitate the subsequent removal of the glove. Gloves may 
be dipped on reverse-orientation molds and turned mold 
side out during removal from the molds. Thus, the mold- 
release agents would lie on the patient-contact surfaces of 
the gloves. 

Donning lubricants may be added to the gloves just prior 
to their removal from the molds. After reversal of the 
gloves, the donning lubricants would be on the wearer- 
contact surfaces of the finished gloves, where they enable 
the hands of the wearer to slide into the gloves. 

The surface powders found on 20 different types of 
commercial surgical gloves (representing the eight major 
domestic manufacturers) were evaluated as to quantity, 
chemical identity, and ease of removal. Use of ADP was 
universal although the amount was not consistent among 
manufacturers. Products from only two manufacturers 
were found to be talc-free; products from the six other 
manufacturers were found to contain talc. For the gloves 
showing tale, factors such as the quantity of material, the 
consistency of application, and the presence on the 
patient-contact surfaces suggested that the tale had been 
used as a mold-release agent. 

Although tale has had a long history of use in the rubber 
industry as a mold-release agent, alternative mold-release 
agents have been developed. Thus, it is surprising that talc 
apparently is still being used—especially when tale contam- 
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Fig 1.—Brand A. Left, Patient-contact surface shows talc (A), absorbable dusting powder (B), and 
large, unidentified cubic material (C). Rubber surface is completely obscured. Right, Patient- 
contact surface following washing and wiping procedure. Larger particles have been removed, 
leaving talc-coated surface (scanning electron micrograph, original magnification x 2,000) 


Fig 2.—Brand B. Left, Patient-contact surface shows organocalcium compound (A) and one particle of 
absorbable dusting powder (B). Rubber surface is completely obscured. Right, Patient-contact surface 
following washing and wiping procedure. Absorbable dusting powder has been removed, but organocalcium 
material remains (scanning electron micrograph, original magnification x 2,000). 
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Fig 3.—Brand C. Left, Patient-contact surface shows rubber surface (A) and absorbable dusting 
powder (ADP) (B). Right, Patient-contact surface following washing and wiping procedure. Reduction 
in amount of ADP is given in Table 1. "Craters" were formed around particles of ADP during 
coagulation of latex (scanning electron micrograph, original magnification x 2,000). 


Table 1.—Powder Removal by Washing 
and Wiping Procedure 


Particles/sq mm* 















Before After 


Washing and Wiping Washing and Wiping 
A 400.000 400,000 


B 500.000 500,000 
C 3,000 2,000 


*Particles in Fig 1 through 3 were counted without regard to species, 
size, or depth of deposit. Removal of larger particles exposed additional 
underlying particles. 


ination appears on products bearing package claims of use 
of ADP. 


INSTRUMENTATION 


Ar optical microscope was used to identify birefringent materi- 
als sach as ADP. A scanning electron microscope/energy-disper- 
sive x-ray analyzer was used for simultaneous morphological and 
qualitative elemental analyses of characteristic particles on each 
sample. Also, crystal structures of the surface powders were 
identified by x-ray diffraction. 


OBSERVATIONS 


Analyses of the elemental compositions and the physical 
structures enabled classification of particles as either 
animal (possibly calcium stearate or other fatty acid salts), 
vegetable (ADP), or mineral (tale and magnesium oxide, 
the latter an anticaking agent added to ADP). Two spe- 
cies- ADP and tale—predominated. The ADP was in the 
form of nearly spherical, faceted balls having approximate- 
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ly 15-um diameters. In contrast, tale particles had the form 
of irregular plates with dimensions extending down to 
submicrometer magnitudes. The appearance of the sur- 
faces of some of the talc-bearing gloves implied that these 
gloves had been subjected to further processing to reduce 
the quantity of the loose talc. 


POWDER REMOVAL 


A mold-release agent may become trapped in the surface 
of the rubber film as it deposits on the molds, especially if 
the particles are of the same general size as the microscopic 
surface irregularities of the film. However, this powder 
may not be retained permanently. 

A washing and wiping test was designed to quantify the 
removal of powder. Gloves were donned and the palms 
were rubbed together 20 times while submerged in isotonic 
saline solution. The gloved hands were removed from the 
basin and the palms were wiped three times with fresh, 
lint-free cloths. Sections from the palms of these gloves 
were excised and compared microscopically with samples 
that had not been washed and wiped. Some particles 
remained on the surfaces of all gloves following such 
treatment (Fig 1 through 3 and Table 1). 

It was suspected that the particles that remained after 
the washing and wiping procedure might be shed during 
surgery. This was substantiated in a second powder- 
stripping procedure in which transparent, pressure-sensi- 
tive tape was pressed onto a section of glove material using 
an automatic 2-kg rolling device. The tape was removed, 
and those materials that had been stripped from the glove 
surfaces were viewed on the tape with an optical micro- 
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Fig 4.—Brand C. Top, Birefringence patterns of absorbable 
dusting powder (ADP) stripped from patient-contact surface. 
Bottom, Birefringence patterns of ADP stripped from same area 
following donning and washing. Accumulation of clumps of ADP 
is quantified in Table 2 (optical micrograph, original magnification 
x 200). 
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Table 2.—Powder Removal by Tape-stripping Procedure 


Particles/sq mm 

—ÓÀ M MM MÀ 
Before After After 

Stripping Stripping Washing 






*The surface coverage by absorbable dusting powder (ADP) is not 
maximized for brand C, as is shown by Fig 3, top. The d'vergence in particle 
counts for brand C between Tables 1 and 2 demonstrates inconsistencies 
in original powder levels. 

{The surface coverage by ADP is maximized for brand D; the grains are 
packed with sides touching. 

The ADP on brand E was on top of a surface coating of talc, similar to 
that shown in Fig 1. The ADP actually comprises a very small fraction of 
total powder present. 


scope. Removal of the ADP was virtually complete by this 
method; monitoring of tale was less successful because of 
the available optical system. 

Specific palm areas were stripped by this method and the 
ADP grains in representative fields were counted. The 
gloves then were donned and subjected to the washing 
procedure already described. The driec gloves were 
stripped a second time in the same locaticns as the first. 
These second strippings showed that while large zones 
were free of ADP, occasional clumps of AD? were present. 
These clumps seemed to have been accumulated and relo- 
cated over the glove surfaces by the act of washing (Fig 4 
and Table 2). 

Although tale removal was not readily observable by this 
stripping method, there was no evidence that its behavior 
differed substantially from that of ADP. The accumula- 
tions of ADP indicate that a shedding hazard might exist 
during surgery, even if gloves were to be washed and 
wiped. 


James Johnson and James Hubbard, MS, assisted in the instrumental 
analyses. Edward Franzosa, PhD, assisted in the optical microscopy. Jerry 
Hoffer, PhD, helped interpret the crystallographic data. Judith Tolbert 
assisted in editing this article. Sara L. Campbell prepared the final 
manuscript. 
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Transfusion and Renal Allograft Survival 


Bereficial Effect of Transfusions Given on Day of Transplantation 


Lawrence G. Hunsicker, XD; Liem S. Oei, MD; Richard M. Freeman, MD; John S. Thompson, MD; Robert J. Corry, MD 


* To determine if the beneficial effect of blood transfusion on 
renal allograft survival can be obtained without risk of presensi- 
tization, we examined the effect of transfusions given on the day 
of transplant surgery in & series of 180 primary cadaveric renal 
allografts. Three-month g aft survival of those transfused only on 
the cay of transplant was significantly better than the graft 
survival of those never ransfused, and was not significantly 
different from graft survival of those transfused during the 
dialysis waiting period. Maximal beneficial effect was achieved 
by acministration of as few as two to three units. We conclude 
that the benefits of transfusion can be obtained while minimizing 
the rsks of presensitizafion if transfusion is minimized during 
the dialysis waiting period and patients are electively transfused 
at the time of transplant. 

(Asch Surg 115:737-74" , 1980) 


NE studies, ^ including a previous report from 
our institution," aave now documented .an associa- 
tion between transfus-ons given to patients with renal 
failure during pretransplantation waiting periods and an 
improved survival of ezdaveric renal allografts. Although 
this essociation has not been proved to be one of cause and 
effec-, these studies have begun to influence previously 
conservative transfusien policies in dialysis units. The 
increased use of pretrensplantation blood transfusion is, 
however, a double-edged sword. Although it may improve 
graft survival, it will also lead to an increased frequency of 
histocompatibility antigen (HLA) presensitization and will 
delay or make impossible transplantation for some 
patients." The problem of presensitization could be 
avoiced if blood given zt the time of transplantation were 
also shown to be associated with improved graft survival. 
Altheugh Opelz and Terasaki” did not find any benefit 
from day-of-transplan:ation transfusions, Stiller et al'5 
did. To reexamine this question, we reviewed the associa- 
tion »etween transfusicns and graft survival in a series of 
180 patients treated in a homogeneous fashion at a single 
insti-ution. Our results show that transfusions given at the 
time of transplantatior are associated with an increased 
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graft survival comparable to that seen with transfusions 
given earlier during the waiting period. 


SUBJECTS AND METHODS 


Between April 1973 and August 1978, 230 cadaveric renal 
transplants were performed at the University of Iowa Hospital 
and Veterans Administration (VA) Medical Center, Iowa City. 
Fifty of these transplants were second or third renal grafts and 
were excluded. There were no other exclusions, and the 180 
patients who received cadaveric first renal transplants form the 
basis of this study. Tissue typing for HLA antigens A and B was 
performed by the Amos modification of the standard National 
Institutes of Health technique." Presensitization to HLA antigens 
was evaluated monthly by testing patients' sera against a selected 
panel of lymphocytes from 40 donors characterized as to their 
HLA antigens. For comparison of transfused with untransfused 
patients, antibodies to 10% or more of the panel were considered 
significant. Antibodies to 30% or more of the panel were consid- 
ered to reduce substantially the possibility of transplantation 
because of positive crossmatches. For each patient, the pretrans- 
plantation serum with cytotoxic antibodies to the highest percent 
of these cells was used for comparisons. All patients were treated 
by the same team and received the same immunosuppressive 
regimen and treatment for rejection episodes.” Graft failure was 
defined as patient death or a return to dialysis irrespective of 
cause. One hundred percent follow-up for a minimum of three 
months was available on this group of patients. 

Data on transfusions were obtained from patient records and 
blood banks of the university and VA hospitals, and of the local 
hospitals where the patients underwent dialysis. In addition, 
patients with no recorded transfusions were interviewed to be 
certain that unrecorded transfusions were not overlooked. The 
effects of both pretransplant transfusions and day of transplant 
transfusions were analyzed. Transfusions given at the time of 
transplantation were either of frozen blood deglycerolized by 
centrifugal washing, or of leukocyte-poor washed packed erythro- 
cytes, but transfusions administered prior to transplantation also 
included unwashed packed erythrocytes and, occasionally, whole 
blood. There was no set transfusion policy during the period of 
study, and decision to transfuse was made on various clinical 
grounds by the dialyzing physician, the transplant surgeon, or the 
anesthesiologist. 

Since this is an uncontrolled retrospective study, the contribu- 
tion of several variables thought possibly to affect graft outcome 
was analyzed.These variables included the following: age and sex 
of recipient, cause of renal failure, bilateral nephrectomy, duration 
of dialysis prior to transplantation, number of HLA antigen 
mismatches, presence of cytotoxic antibodies, pretransplantation 
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hemotocrit level and leukocyte count, presence of immediate graft 
function (defined as urine output = 1,500 mL/24 hr, fall in 
creatinine level by at least 50% during the first three days 
posttransplantation, and no need for dialysis), and the year of 
transplantation. 

It has been suggested that increased graft survival among 
transfused patients might be related in part to exclusion of "high 
responders" who could not be transplanted because of the presence 
of cytotoxic antibodies.’ This possibility could be evaluated, since 
essentially all patients given transplants at this institution are 
referred from dialysis centers affiliated with the University of 
Iowa, and a complete central registry of records was available for 
review. The records of all dialyzed patients younger than 55 years 
(the patients considered for transplantation) who survived on a 
regimen of dialysis for at least six weeks, but who died or were 
unavailable for follow-up during the period of study, and of those 
patients who remained on the cadaveric transplant list at the end 
of the study, were reviewed to determine the level of cytotoxic 
antibodies. 

Graft survival in the four study groups was calculated, and 
compared using life table analysis. Significance of associations 
between attributes was tested by the x? statistic. Significance of 
differences between continuous variables was tested with the 
unpaired f test. To study the association of blood transfusion with 
graft survival independent of other possibly confounding vari- 
ables, the method of Mantel and Haenszel? was used. In this 
method, the data were stratified according to the confounding 
variable (with grouping of continuous variables), the divergence of 
observed from expected numbers calculated for each stratum, and 
a cumulative x? statistic calculated. Finally, the significance of the 
apparent dose response effect of number of transfusions on graft 
survival was determined using the test for linear trend in propor- 
tions." 


RESULTS 


Initially, for purposes of analysis, patients were organ- 
ized into four groups, depending on whether they had 
received pretransplant transfusions, day of transplant 
transfusions, both, or neither. Group A (48 patients) 
received no transfusions either before or at the time of 
transplantation. Group B (45 patients) received transfu- 
sions on the day of transplantation only, and Group C (41 
patients) received transfusions only prior to transplanta- 
tion. Group D (46 patients) received transfusions both 
before and on the day of transplantation. Graft survival 
(Fig 1) for group A at three months, one year, and three 
years was 54%, 45%, and 36%, respectively. At these same 
periods, graft survival for group B was 73%, 61%, and 52%; 
for group C, 78%, 70%, and 54%; and for group D, 78%, 60%, 
and 53%. At three months, the difference in graft survival 
between the nontransfused patients (group A) and each of 
the groups of transfused patients was statistically signifi- 
eant (A vs B, P< .05; A vs C, P< .02; A vs D, P< .02). The 
graft survival of the three transfused groups did not differ 
significantly from each other (B vs C, P — .63; B vs D, 
P = .62; € vs D, P = 1.00). Because of the small numbers in 

. each separate group, there were few significant differ- 
ences between individual groups after the first three 
months. However, it was apparent (Fig 1) that the long- 
term outcomes of groups B, C, and D resembled each other, 
and differed from the outcome of group A. Therefore, for 
other statistical purposes, groups B, C, and D were pooled. 
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Graft survival for all transfused patients (Fig 2) was 77%, 
64%, and 53% at three months, one year, and three years, 
respectively, and was significantly better than for group A 
up to four years after transplantation. 

Analysis of the life tables for the four groups uncovered 
no significant differences in interval survival during any 
period after the first three months, the entire benefit of 
transfusion being expressed during these first three 
months.” In Fig 1 and 2, this is apparent in the parallel 
survival curves for each of the groups after the first three 
months. At each interval examined, graft survival was 
approximately 20% higher in transfused than in nontrans- 
fused patients. 

Since all patients had been followed up for a minimum of 
three months, it was possible to use the x? statistic, a more 
appropriate statistic for comparison of multiple groups, to 
confirm the association of both day of transplant and prior 
transfusions with superior three-month graft survival. As 
is given in Table 1, the distribution of successful grafts was 
significantly nonrandom, with a large deficit of successes 
in the nontransfused patients and a small excess of 
successes in each transfused group. Group A contributed 
almost 75% of the total x*. When the data were reanalyzed 
excluding group A, and groups B, C, and D did not 
significantly differ from one another (x? = .38; df = 2; 
P > /15), whereas group A was highly significantly differ- 
ent from the pooled groups B, C, and D (x: = 8.47; df = 1; 
P < .005). 

Since this study was retrospective and not randomized, it 
was essential to determine whether the transfused and 
nontransfused groups were comparable; or if not, whether 
the improved graft survival is attributable to some other 


.factor associated with transfusion rather than to transfu- 


sion itself. As is shown in Table 2, the transfused patients 
were significantly older, had spent more time on a dialysis 
regimen, had a higher frequency of bilateral nephrectomy, 
and had lower pretransplant hematocrit values than did 
the nontransfused patients. However, the favorable asso- 
ciation between transfusion and three-month graft surviv- 
al remained significant after stratification for each of 
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Fig 1.—Actuarial graft survival of primary cadeveric renal allo- 
grafts as function of transfusion history. Group A never received 
transfusions; group B received transfusions only on day of 
transplantation; group C received transfusions only during pre- 
transplant waiting period; group D received transfusions both 
before and at time of transplantation. 
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these factors, as well as for each of the other variables 
examined. Similarly, examination of the original causes of 
renal failure (Table 3) showed a significant nonrandom- 
ness due to an excess of patients with pyelonephritis in the 
transfused group. But the transfusion effect was still 
significant after stratification for diagnosis (x* = 4.0; 
df = 1; P < .05). Finally, the transfusion effect was also 
significant after stratification for the year in which the 
transplant was performed (x? = 6.55; df = 1; P < .025). 
The association between transfusion and favorable graft 
outcome might result from better graft selection necessi- 
tated by presence of cytotoxic antibodies. This could occur 
in two ways: patients with cytotoxic antibodies might 
receive grafts better matched due to elimination of incom- 
patible grafts to which they had formed these antibodies," 
or “high responder” patients might form enough cytotoxic 
antibodies to preclude any transplant at all.’ In the former 
case, one would expect patients with transplants with 
cytotoxic antibodies to a high percentage of random lym- 
phocytes to have a better graft outcome than those 
patients with few cytotoxic antibodies. This was not the 
case in this series. Three-month graft survival was in fact 
slightly (though not significantly) lower in those trans- 
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Fig 2 —Actuarial graft survival in patients without (group A) and 
with (groups B, C, and D) transfusions. Numbers of grafts 
surviving at each interval are indicated, as is significance of 
difference at each time interval. 












Nontransfused 

Age,t yr 27.7 + 15.7 
Male /female ratio 39/9 
Bilateral nephrectomy ` 3/48 
Dialysis, mo 9.2 + 15.4 
Histocompatibility antigen 

mismatchest 2.3 & 1.1 
Cytotoxic antibodies (> 10%) 2/48 
Pretransplant hematocrit? level, 96 24.5 + 5.3 
Pretransplant WBCs,t no./mL 6,500 + 1,860 


Absent immediate graft function 9/48 











Table 2.—Comparison of Nontransfused and Transfused Patients 


Transfused Probability* Transfusion Effect} 
37.2 + 9.2 — < .005 
88/44 < .025 
47/132 < -i < .025 
13.1 + 15.7 < .05 < .0025 
2.2 + 1.0 y$ i < .005 
15/132 < .002 
20.6 + 5.6 < .01 
6,700 + 2,090 < .01 





fused patients with 30% or more cytotoxic antibodies (6/10; 
60%) than in those with less than 30% cytotoxicity (95/122; 
78%). To examine the latter possibility, the records of all 
dialyzed patients who had been considered for transplanta- 
tion during the period of this study, but who had not 
received grafts, were reviewed to find patients in whom 
transplantation might have been precluded by performed 
antibodies. Eight patients with 30% or more cytotoxic 
antibodies were identified. Five of these patients were 
male, and all had received transfusions. It can be assumed 
that in most cases the antibodies were related to prior 
transfusions. All of the patients with 30% or more anti- 
bodies had been precluded from transplant because of 
positive crossmatches on at least one occasion, and in most 
cases this had occurred frequently. Thus, these data con- 
firm that pretransplant transfusion can delay or preclude 
transplantation for some patients. However, the associa- 
tion of transfusion with three-month graft success cannot 
be attributed entirely to this selection. Even if these eight 
patients are included among the transfused patients as 
failures, the association between transfusion and enhanced 
three-month graft survival remains significant (x? = 4.48; 
df = 1; P < .05). Finally, the assumption that the transfu- 


Table 1.—x’ Analysis of Transfusion History 
and Three-Month Graft Outcome 
1: 2 Secs TERR 
Total 


Success 
Observed 


E Ea cm US 


Expected 


Failure 
Observed 22 12 9 10 53 


Expected 14.13 13.25 12.07 13.54 


Total 48 45 41 46 180 
Deviation of successes  —7.87. +1.25 +3.07 +3.54 0 


Contribution to x^t 6.21 0.17 1.11 131 8.80 


*Group A was not transfused; B, transfused only on day of transplanta- 
tion; C, transfused only during pretransplant waiting period; D, transfused 
both before and at time of transplantation. 

+P < .025; df = 3. 


Significance of 


43/132 < .005 





*Probability that observed difference between nontransfused and transfused patients is random. 
TSignificance of association between transfusion and three-month graft survival after stratification for cited variable. 


tMeans + 1 SD. 
§Ditferences not statistically significant. 
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sion effect is related to selection necessitated by cytotoxic 
antibody does not explain the observed favorable effect of 
transfusions given the day of transplantation. 

Since it seems that transfusions given prior to or at the 
time of transplantation improved graft survival, we inves- 
tigated how many units of blood were required to achieve 
this protective effect and whether one type of blood 
preparation was more effective than another. Figure 3 
shows the three-month survival of grafts as a function of 
the number of transfusions given. A single transfusion (in 
all but a few cases given on the day of transplantation) 
increased three-month graft survival from 54% to 68%. 
There seemed to be a slight dose response effect, with a 
maximal benefit from two or three units of blood, although 
the slope of this effect was not significantly different from 
a slope of 0. The efficacy of frozen or leukocyte-poor blood 
was at least equal to that of routinely packed erythrocytes 
or whole blood. Three-month graft survival in patients who 
received different types of blood preparations is as follows: 
frozen RBCs only, 80% (12/15); leukocyte-poor packed cells 
only, 80% (39/49); frozen and leukocyte-poor RBCs only, 
81% (21/26); and miscellaneous preparations, including 
routinely packed RBCs and whole blood, 69% (29/42). 


Table 3.—Original Cause of Renal Failure 
No. No 


Nontransfused (%) Transfused (%) 
Chronic pyelonephritis 3 (6) 37 (28) 
Juvenile diabetes mellitus 8 (17) 17 (13) 


Alport's syndrome 2 (4) 9 (7) 
Miscellaneous* 1(2) 6 (5) 


*One patient with postpartum cortical necrosis; six patients with bilateral 
smal! kidneys of uncertain origin. 
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Fig 3.—Three-month graft survival as function of total number of 
transfusions received prior to and on day of transplantation. 
Number of patients is indicated at each point. Dotted line 
indicates percent graft survival of all patients receiving transfu- 
sions. 
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COMMENT 


There can no longer be any serious question of the 
association between transfusions given before transplan- 
tation and a favorable graft outcome, in view of. the 
concurrence in this observation by so large a number of 
independent studies from all parts of North America and 
Europe.’ The present study of a large number of trans- 
plants from one center also shows this phenomenon. In the 
light of this association, the decline in transplant survival 
rates in North America over the past several years has 
been attributed? to a policy in dialysis units of avoidance of 
transfusions where possible, and some articles have implic- 
itly? or explicitly suggested a more liberal transfusion 
policy. However, it can be confidently predicted that 
increased use of pretransplantation transfusions will lead 
to an increase in presensitized patients for whom trans- 
plantation is delayed or made impossible.'* Therefore, prior 
to endorsement of a policy of liberalized transfusions in the 
dialysis waiting period, one must be convinced that the 
relationship between transfusion and successful graft out- 
come is direct. Furthermore, it is important to search for 
transfusion strategies that may lead to improved graft 
survival without incurring the risk of presensitization. 

Three general explanations for the association between 
transfusions and successful graft outcome have been put 
forward. First, all studies to date have been nonrandom- 
ized. It is possible that some factor associated with favor- 
able graft outcome also results in a higher frequency of 
transfusion. In our series, we found that transfused 
patients more frequently had had pyelonephritis and bilat- 
eral nephrectomy, and that their pretransplant hematocrit 
values were lower. In addition, they were older and had 
been on a dialysis regimen longer than were nontransfused 
patients. Any of these factors might have been responsible 
for the favorable outcome in this group. By stratifying the 
data according to these factors, we have shown that they 
are not the explanation for improved graft survival after 
transfusion. Although it remains possible that some as yet 
unnoticed variable will be found that both favors graft 
survival and increases the indications for transfusions, the 
fact that we could not find such a factor at least suggests 
that transfusion does in fact modify transplant results. 

Second, it has been proposed that the improved graft 
survival rate in patients receiving transfusions results 
from better graft selection necessitated by presence of 
cytotoxic antibodies. Thus, “high responder” patients are 
more likely to receive a more compatible kidney’ or remain 
on a dialysis regimen.' These possibilities seem not to 
explain the favorable association in our series of patients, 
as patients receiving transfusions who have cytotoxic 
antibodies to a high proportion of our panel of test cells did 
no better than patients who lacked cytotoxic antibodies, 
and there were not enough untransplanted patients with 
cytotoxic antibodies to explain the association on the basis 
of exclusion of "high responders." Furthermore, the favor- 
able effect of transfusions given on the day of transplant 
cannot be explained by these assumptions. 

Finally, the transfusions may actually improve graft 
survival directly. Our results are most compatible with this 
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hypothesis, which has also been corroborated by controlled 
studies of transfusion in immunosuppressed dogs”: and 
monkeys.” Our data de not indicate the mechanism of this 
effect, although the substantial effect of a single transfu- 
sion and the lack of a clear dose response make it less likely 
that an HLA A- or B-related immunologically specific 
effect, such as enhancement, is involved.*? 

If it is accepted that the association of transfusion with 
favorable graft outcome is direct and causative, it follows 
that transfusions ought to be encouraged. One must, then, 
see if a transfusion policy can be devised that is effective, 
yet minimizes the risks of presensitization. Opelz and 
Teresaki” suggested that the transfusion effect is due to 
immunological enhancement related to multiple exposures 
to transplantation antigens, and have implied that the risk 
of presensitization is unavoidable. This suggestion is based 
on (:) failure of day-of-transplant transfusions to have an 
effect, (2) a clear dose-response effect of transfusion 
number, with little or no effect from a single transfusion 
and maximum effect enly with 20 or more transfusions, 
and (3) an equivocal or no effect from frozen erythrocytes, 
which are depleted of leukocytes and are relatively poor 
sensitizers.’ 

Each of these points has been challenged. First, Stiller et 





al found day-of-transplant transfusions to be effective in 
increasing human graft survival. Van Es et al* made 
similar observations in the monkey. Second, both Persijn et 
al^ in man and Van Es et al? in the monkey have shown 
that improved graft survival can result from as little as a 
single blood transfusion. Finally, both Polesky et al'* and 
Fuller et al’ have reported the efficacy of frozen blood in 
production of the transfusion effect. 

Our observations in a series of 180 patients treated by 
the same team at a single institution have shown the 
effieacy of day-of-transplant transfusions. Furthermore, 
we have confirmed the value of small numbers of transfu- 
sions, and of frozen blood when deglycerolized by centrifu- 
gation, as well as of other blood preparations. Our findings 
suggest that the benefits of transfusion can be obtained in 
a practical manner, with a minimal risk of presensitization. 
We propose that in the dialysis waiting period, patients be 
transfused only for clear indications; that frozen blood, 
which is less sensitizing, be used whenever possible; and 
that patients receive two or three units of blood electively 
at the time of transplantation. 


This study was supported in part by Medical Research Service of the 
Veterans Administration. 
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Painful Neuromas 





in Long Below-Elbow Amputees 


Dean S. Louis, MD; Letha Y. Hunter, MD; Thomas M. Keating, MD 


* During a five-year period, seven patients were seen who 
failed to wear their prostheses because of neuromas in their 
amputation stumps. Proximal ligation of the median, radial, and 
ulnar nerves allowed prosthetic wear and use in every instance. 
The advantage of this technique used at the time of the original 
amputation or at an early elective time will aid in the rapid 
rehabilitation of the patient. 

(Arch Surg 115:742-744, 1980) 


mputation of the upper extremity below the elbow is 
fortunately not a frequent clinical problem. Modern 
prosthetie techniques are such that patient acceptance and 
the use of these appliances is achieved in a high percentage 
of the cases. Failure to use the prosthesis may result from 
either the patient's choice not to wear it or as a result of 
technical problems related to the surgical procedure. Dur- 
ing the past five years, seven patients (Table) have been 
seen in the Hand Clinie at the University of Michigan 


` Medical Center, Ann Arbor, who were unable to wear a 


prosthesis because of a painful stump. In each of these 
cases, the problem resulted from sensitive neuromas that 
caused pain when contact was made with the wall of the 
prosthesis. This report relates our experience with man- 
agement of this problem and ways to prevent it. 


REPORT OF CASES 


Case 1.—A 44-year-old man sustained a below-elbow amputation 
of his dominant right upper extremity in October 1965 as a result 
of an industrial accident. After appropriate healing of his stump, 
he was fitted with a below-elbow prosthesis. Although initial use 


of the prosthesis was achieved, wearing it soon became painful and 
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he discontinued its use. When he was seen in the Hand Clinic ten 
years later, neuromas in the long below-elbow stump were found 
to be responsible for his symptoms. At surgical exploration, 
neuromas of the median, ulnar, dorsal sensory radial, and lateral 
antebrachial cutaneous nerves were found (Fig 1). The neuromas 
were dissected proximally and ligation of the nerves was per- 
formed beneath the more proximal musculature out of contact 
with the overlying surface. After healing, he resumed use of his 
prosthesis without difficulty. After five years, no subsequent 
neuroma problems had occurred. 

Case 2.—A 34-year-old right-handed man sustained a traumatic 
amputation of his left hand as a result of an automobile accident in 
October 1970. When seen in the Hand Clinie 18 months later, he 
was unable to wear his prosthesis. At exploration, neuromas of the 
radial and ulnar nerves were found and the nerves were ligated in 
a more proximal submuscular location. Prosthetic use followed 
soft-tissue healing, and at the last follow-up visit two years later 
no neuroma symptoms were evident. 

Case 3.—A 26-year-old left-handed man underwent an amputa- 
tion of his left hand as a result of a drill press injury in June 1972. 
After amputation, he was unable to wear a prosthesis because of 
pain proximal to the end of his stump (Fig 2, left). At exploration 
18 months after his injury, large neuromas of the median, radial, 
and ulnar nerves (Fig 2, right) were located distally. Ligation of 
the nerves was accomplished beneath the flexor mass. Prosthetic 
use was subsequently accomplished without difficulty. At the last 
follow-up six months after surgery, he was asymptomatic. 


Composite Data for Seven Patients 


Duration of 
Case/Age, yr Side . Symptoms 


1/44 10 yr 
2/34 18 mo 
3/26 18 mo 
4/30 2 yr 
5/26 12 mo 
6/25 2 yr 
7/20 4 mo 
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ANATOMY 


The sensory distribution for the hand is illustrated in 
Fig 3. Amputation at the wrist level or through the distal 
one half of the forearm may lead to symptomatic neuroma 
formation of the superficial cutaneous nerves as well as the 
median, ulnar, and radial nerves. From the midportion of 
the forearm distally, there is a diminishing amount of 
muszle bulk and a more tendinous composition of the 
forearm. As the inevitable neuromas form after amputa- 
tion they may, therefore, lie in an exposed superficial area. 


Con-act with the prosthetic wall may be painful resulting : 


in a failure to wear the prosthesis. The skin proximal to the 
wrist receives its sensery innervation from the superficial 
eutaneous nerves other than the median, ulnar, and radial 
(Fig 4). Therefore, painful superficial neuromas in at least 
three large nerves can be eliminated by ligating them 
through an additional small skin incision proximal to the 
amputation level at a site protected by overlying muscle 
bulk (Fig 4). There is no need to preserve the length of 
these three nerves at the time of amputation. 


RADIAL NERVE 


The superficial sensory branch of the radial nerve travels 
beneath the brachioradialis muscle after leaving the poste- 
rior interosseous nerve at a level proximal to the supinator 


Fig ~.—Large, superficially located neuro- 
mas prevented prosthetic wear for ten 
years. They involve median, ulnar, radial, 
and lateral antebrachial cutaneous 
nerves. 


—-Lateral antibrachial 


` -Radial 
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muscle. It travels protected by the brachioradialis until it 
emerges superficially beneath the dorsal aspect of the 
tendon approximately 5 em proximal to the radial styloid. 
For proximal ligation, a longitudinal incision is made 
paralleling the anterior border of the brachioradialis in its 
proximal third. Ligation of the nerve at this level without 
division of the nerve allows a neuroma in continuity to 
form protected by the overlying muscle. 


MEDIAN NERVE 


The median nerve enters the forearm coursing between 
the two heads of origin of the pronator teres muscle that it 
innervates in its proximal third. It then takes a deep course 
lying within the substance of the sublimis muscle. Ligation 
of the nerve is performed within the sublimis distal to the 
motor branches of the pronator teres so that the resulting 
neuroma forms at this deep level, preserving motor func- 
tion of the pronator teres. 


ULNAR NERVE 


The ulnar nerve enters the forearm on its medial aspect. 
It courses behind the medial epicondyle where it sends one 
branch to the joint proper. Branches to the flexor carpi 
ulnaris are variable in number, origin, and course, but 
usually enter the muscle just distal to the elbow joint. A 





E. An 


Fig 2.—Left, Neuromas of median and ulnar nerves produced positive Tinel's test at 
location marked. Right, Neuromas of median, radial, and ulnar nerves were translocated 
to more proximal level and buried beneath flexor muscle mass. 


Fig 3.—Usual distribution of cutaneous 
nerve supply to hand is depicted here. 
With loss of extremity distal to wrist, there 
is no need to preserve length of three 
major branches that supply hand. 





Median 


Fig 4.—Through single incision, radial, 
median, and ulnar nerves may be identi- 
fied and then ligated, thus, placing neuro- 
mas beneath overlying muscle and pro- 
tecting them from trauma by wall of pros- 
thesis. 


Neuromas in Amputees—Louis et al 743 











subsequent branch at this proximal level enters the flexor 
digitorum profundus arising from the ulnar side of the 
nerve. The ulnar nerve then courses in a distal direction 
under the cover of the flexor carpi ulnaris tendon in close 
proximity to the ulnar artery. Proximal ligation of the 
nerve may also be accomplished through the incision shown 
in Fig 4. 


COMMENT 


The inevitable consequence of the division of a peripher- 
al nerve is that a neuroma will form at the proximal 
stump.'* This may or may not be a symptomatic problem 
for the patient. The particular nerve involved and the site 
of its division are important determinants of the presence 
or absence of symptoms. The patient's psychological consti- 
tution may also have some bearing on the presence or 
absence of considerable pain after such an injury.** Many 
methods both physical and chemical have been used in an 
effort to alleviate or eliminate symptoms.*'" Success has 
not been uniform with any of these methods. 

Neuromas at the wrist or in the hand?" have been 
particularly troublesome problems. The management of 
symptomatic neuromas in the forearm amputee has 
received little recent attention. Traumatic ablation of the 
hand at the level of the wrist or distal forearm occurs under 
unexpected circumstances. Preservation of length and 
viable skin for coverage are primary initial treatment 
considerations. A secondary problem may result, however, 
with retraction of transected muscles and neuroma forma- 
tion at distal levels where only tendons and subcutaneous 
tissue separate the neuroma from external trauma. 

When feasible, initial proximal ligation of a nerve may 
prevent painful superficial neuroma formation and subse- 
quent prosthetie rejection that would necessitate addition- 
al surgery and delaying the patient's early rehabilitation. 


The median, ulnar, and radial nerves supply no sensibility 
to the forearm and, therefore, their proximal ligation to 
prevent formation of superficial neuromata in amputa- 
tions at the mid or distal level is recommended. 

In the eases reported here, the neuromas were exposed 
distally to exclude the specific possibility that a neuroma of 
the lateral antebrachial cutaneous nerve (Fig 3) coexisted 
with an adjacent neuroma of the superficial branch of the 
radial nerve. After identification of the specific neuromas, 
a more proximal incision was made, as shown in Fig 4. 
Through this incision, the median, ulnar, and radial nerves 
are easily identified. In each instance, the nerves were 
doubly ligated with nonabsorbable suture at a proximal 
submuscular site. The original distal neuromas were not 
dissected further proximally after their initial identifica- 
tions and remained in continuity. The proximal ligation of 
the nerve bearing the distal neuroma serves to translocate 
the neuroma to a more cephalad location and, thereby, 
eliminates the distal neuroma as a symptomatic focus. 

Transection allowing proximal retraction of the affected 
nerve has been advocated by Slocum.” Relocation of the 
symptomatie neuroma to a more proximal site has been 
suggested by Sunderland* as a general principle to relieve 
the symptoms. We have been unable to find any reference 
regarding the specific technique for managing and pre- 
venting symptomatic neuromas in the long below-elbow 
amputee. 

The loss of one hand, inevitably changes the life-style 
both vocationally and avocationally of the individual 
involved. The rapid restoration of the long below-elbow 
amputee to his or her maximum potential with the use of 
modern day prosthetic techniques may be frustrated by the 
presence of symptomatie neuromas. The methods de- 
scribed here will aide, we believe, in the early rehabilita- 
tion of those so afflicted as demonstrated in this small 
series of patients. 
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Invited Editorial Comment 


Seven consecutive cases of painful neuromas in the long below- 
elbow amputation successfully treated by proximal nerve ligation 
after surgical demonstration of the neuroma should impress 
anyone who has had long experience in painful complications of 
amputation surgery. Excision of a painful distal neuroma does not 
always result in the relief of pain. Most below-elbow amputees are 
free of pain. Preserving the length and viability of the skin flaps is 
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the surgeon’s primary concern. Additional skin incisions should be 

used only when there seems to be minimal risk of jeopardizing 

distal circulation or secondary infection. The authors are to be 

commended for presenting this interesting and practical state- 

ment of their experience with this difficult group of patients. 
EUGENE E. RECORD, MD 
Boston 
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Treatment of Surgical Emergencies 
With and Without an Algorithm 


Judith A. Hopkins, RN; William C. Shoemaker, MD; Sheldon Greenfield, MD; 
Potter C. Chang, PhD; Timothy McAuliffe, MS; Ronald W. Sproat, MD 


è A patient care algorithm was developed for resuscitation of 
patients entering the surgical emergency department with hypo- 
tension. The diagnostic workup, monitoring, and therapy were 
progressively escalated according to admission blood pressure 
and responses to therapeutic interventions. The branching-chain 
logic is ideally suited for rapid decision making in emergency 
conditions where the need is most urgent, the time constraints 
are most severe, and the potential improvements in terms of 
patient salvage are greatest. Preliminary results from these 
ongoing clinical trials indicate that (1) physicians can and will 
use an algorithm for emergency medical service resuscitation; 
(2) in a university hospital with a large emergency service and a 
commitment to emergency care, the physicians using the algo- 
rithm performed as well as and in some instances better than 
those not using the algorithm; and (3) the use of the algorithm 
may prevent delays in resuscitation and lead to less morbidity 
and mortality. Thus, we conclude that the algorithm helps to 
organize emergency care, establish standards, and improve 
care. 1 

(Arch Surg 115:745-750, 1980) 


pesos care protocois or clinical algorithms consisting of 
sets of explicit rules are now being used by paramedi- 
cal personnel with a minimum of training. These instruc- 
tions depart from a list of guidelines in two aspects: (1) 
each action and its conditions are specified, and (2) each 
successive action depends on the results of prior tests and 
therapies. In the area of acute emergency admissions, 
Larsen et al' proposed a simple algorithm for use by 
corpsmen doing triage in the emergency department (ED). 
The usefulness of this approach was confirmed by Slay and 
Riskin.? Comparative effectiveness of algorithms in a 
primary care setting was evaluated by Greenfield et al,** 
Komaroff et al? Sox et al,’ Vickery et al,‘ and others. 

In a previous report, we’ described a patient care 
protocol (algorithm) for diagnosis, monitoring, and therapy 
of hypotensive patients entering the surgical ED, primari- 
ly for use by physieians in institutions that do not 
frequently encounter life-threatening emergencies. The 
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present article describes the results of a preliminary trial 
in which a series of emergency patients were resuscitated 
using this algorithm while a concurrent control group of 
patients were managed other than by the algorithm. There 
was no apparent bias in patient selection for the protocol 
and control groups, as they were allocated strictly on a 
daily rotation basis. This study is based on the hypothesis 
that, in a university hospital with a large emergency 
service, physicians using an algorithm can perform as well 
as those whose patient management was entirely individ- 
ualized. 


SUBJECTS AND METHODS 
Algorithm 


The algorithm (Fig 1) is essentially a decision tree for patient 
management in acute emergencies involving hypovolemic epi- 
sodes. The decision points are signified by the diamond figures 
and the criteria needed for each decision are designated by the 
values shown inside the diamonds. The rectangles indicate diag- 
nostic procedures and therapeutic interventions. The sequence of 
decisions shown by the arrows indicates the temporal order of the 
decision points. Specific time intervals are not indicated, but it is 
expected to take 30 minutes or less to complete the severe 
hypotension section. Explanatory notes expressing the rationale 
for the branching nodes of this algorithm were previously pre- 
sented.’ The algorithm was the result of long discussions and 
rigorous peer review. 

The entrance requirement for use of this algorithm was a mean 
arterial pressure (MAP) of < 80 mm Hg; this value has been used 
as an early indication of hypotensive shock." The MAP was 
determined as the diastolic pressure plus one third the pulse 
pressure (systolic-diastolic). ; 


Treatment Groups 


Each daily period (8 aM of one day to 8 AM of the next day), the 
adult surgical ED is covered by one of three “on call” services. 
Each on-call service is comprised of a third-year resident and a 
second-year resident. These two physicians must remain in the 
hospital during this on-call period and are primarily responsible 
for the resuscitation and initial workup of all emergency patients 
seen in the ED. 

The three general surgical services are designated as the green, 
orange, and yellow services. The residents on the green service 
were given a 30-minute period of instruction in the use of the 
algorithm. They were then asked to follow the algorithm in the 
management of their patients. The protocol'group was comprised 
of patients who were treated by residents on the green service or 
green service residents who temporarily rotated to another ser- 
vice. The algorithm was not available to the residents on the 
orange and the.yellow services. The patients treated by these 
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Fig 1.—Diagrammatic represen 

tation of algorithm, showing 

© YES each step in resuscitation proce- 

DSRL 1000 mi dure. CPR indicates cardiopul- 

monary  resuscitation; MAP, 

Dun u^ mean arterial pressure; Alb, al- 

ey bumin; D5RL, 5% dextrose in 

Y peas EIST ES lactated Ringer's solution; Fx, 

€9 @ fracture; lytes, serum electro- 
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residents constituted the control group. 

Fellowing the initial instruction on the algorithm, the residents 
in tke protocol group were quizzed as to the underlying principles 
of tke decision nodes and their sequence. We did not attempt to 
observe or record the residents' use of the algorithm, except by the 
method of chart review; most residents carried a photocopy of the 
algorithm (Fig 1) in their pockets for a time and referred to it at a 
convenient point toward the end of the resuscitation period. 
Except to answer specific questions concerning the use of the 
algorithm, there was no follow-up with the residents. In essence, 
we believe that most of the residents made the concepts a part of 
their thinking and behavior, ie, "internalized" them. 


Patient Population 


From Jan 6 to June 30, 1977, approximately 6,000 patients were 
seen in the surgical ED as outpatients; pediatric patients were not 
included in this study. Of these, 567 were admitted to the hospital 
and 127 met the entrance criterion (MAP, < 80 mm Hg) for the 
resuscitation algorithm. Thirty-six patients admitted with an 
MAF of < 80 mm Hg later were found to have low blood pressures 
during their normal preinjury or postinjury resting conditions. 
These patients were excluded from the analysis because they were 
not iypotensive due to the emergency condition that brought 
ther to the hospital. The data of 91 patients form the basis of this 
report. Eleven patients—five in the protocol group and six in the 
control group—entering the hospital in full arrest were unsuccess- 
fully resuscitated in the ED; they were included in the mortalities 
but not in the statistical analysis of the other outcomes. Table 1 
summarizes the clinical findings of the groups representing the 
protecol and control patients, the three surgical services, and 
majcr categories of illnesses. 


Evaluation of Performance 


Tte chart records of those who fulfilled the entrance criterion 
for resuscitation (MAP, < 80 mm Hg) were scrutinized to deter- 
mine if the necessary data at each decision point were obtained 
and if the predetermined therapy was instituted. The manage- 
men. of the patient was assessed as being in "satisfactory 


Table 1.—Clinical Data by Protocol vs Control and 
by Surgical Services 


No. (96) of Patients* 
oc ee D PTS 


Protocol Control Green Orange Yellow 
(N = 49) (N = 42) (N = 36) (N = 30) (N = 25) 
Age, yr (mean/ 
range) 


Initial hypotension, 
mm 
(mean + SD) 48 + 26 47 + 29 47 + 26 42 + 29 52 + 28 
Teauma 31(63) 30(71) 24(67) 21(70)  15(60) 
Multiple 5(10) 5(12) 3(8) 3(10) 4(16) 
26(53) 25(60) 21(58) 18(60) 11(44) 
‘Head injury 8(16) 9(21) 5(14) 7(23) 5(20) 
With coma 5(10) 2(5) 4(11) 2(7) 1(4) 
Gunshot or stab 
wound with ma- 
jor organ injury 
Chest trauma 
with respiratory 
failure 3(6) 0(0) 2(6) 0(0) 1(4) 


Massive blood loss — 5(10) 3(7) 4(11) 2(7) 2(8) 


Sepsis 0(0) 2(5) 0(0) 2(7) 0(0) 
*Ezcept where indicated. 


38/70 37/71 36/70 37/65 33/61 


12(29) 8(22) 9(30) 5(20) 


11(22) 
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compliance” with the algorithm if he was treated by the algorithm 
and his records did not show any of the deviations in Table 2. 
These deviations signify important clinical differences from the 
algorithm’s strategy and will be referred to as major deviations. 
For example, substitution of one crystalloid solution for a similar 
solution, eg, physiologic saline for lactated Ringer’s solution, was 
considered a negligible deviation. We also examined the manage- 
ment of patients by each of the three surgical services to ascertain 


Table 2.—Major Deviations From the Algorithm 
No. of 
Patients 


No intravenous (IV) fluid in 
Multiple trauma 1 


Long-bone fracture 
1 


Delay of — 5 min in starting IV fluids in hypoten- 
sion with MAP of — 60 mm Hg 1 
No CVP in ` 
Hypotension with MAP of < 60 mm Hg 9 
Gunshot or stab wound to abdomen, chest, or 
head 
Head injury 
History of myocardial infarction, congestive 
heart failure, valvular heart disease, or other 
chronic cardiorespiratory illnesses 
> 50 yr old with hypotension (< 70.mm Hg) 
Major trauma 
No ABG in 
Hypotension with MAP of < 60 mm Hg 
Chest trauma 
Not enough IV fluids, including crystalloids, albu- 
min, or type-specific whole blood, in hypoten- 
sion with MAP of < 60 mm Hg and insufficient 
response to fluid replacement 
Combinations of deviations: lack of fluids (1.0 L of 
crystalloids or 500 mL of colloids), no CVP, and 
major trauma 
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Fig 2.—Frequency distribution of resuscitation times, hospital 
days, and ICU days in control and protocol groups. Control group 
has more patients with prolonged times. 
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the extent to which differences in outcomes could be attributed to 
a service-related variable. On discharge from the hospital, the 
patient’s records were again examined for several outcome mea- 
sures. A standard form and abstracting guidelines were developed 
to obtain data for these outcome measures. 

The following measurements were considered to reflect the 
effectiveness of the initial resuscitation and were collected as 
outcome measures: 

1. Mortality at any time during the patient's hospitalization. 

2. Resuscitation time, from the first MAP of — 80 mm Hg to 
the first MAP of = 80 mm Hg. 

3. Number of hospital days, from admission to discharge, 
including portions of days. Patients who died after unsuccessful 






Table 3.—Comparison of Data of Protocol vs Control Groups 


















Protocol Group Control Group 


Outcome Measure (N = 49) (N = 42) P 
No. (%) of deaths 10/49(20) 14/42(33) 16 
No. (%) of patients 

with complica- 

tions* 16/44(36) 18/36(50) .22 
No. (%) of patients 

with secondary 

' operation* 4/44(9) 7/36(19) 18 

No. (%) of patients 

undergoing venti- 

lation* 6/44(14) 12/36(33) .04 
Resuscitation time, 

mint 215 + 2801 258 + 406 .76 
Days in intensive 

care unit} 6.1 + 14.6 10.2 + 26.6 91 
Hospital days} 15.2 + 16.0 24.0 + 41.3 .40 
Febrile days} 7.0 + 13.1 10.5 + 21.4 81 






Days of ventilationt 2.3 + 12.2 27 + 123 56 


*Five in the protocol group and six in the control group entered the 
emergency department in full cardiopulmonary arrest and were not 
included in the calculation of complication rate. 

+The ten mortalities in the protocol and the 14 in the control groups were 
not included in this comparison. 

iMean + SD. 


Table 4.—Outcome Measures in Severely Ill Patients: ` 
Major Deviations vs Satisfactory Compliance 


Satisfactory 
Compliance Deviations 
Outcome Measure (N = 36) (N = 27) P 


No. (96) of deaths 11/36(31) 10/27(37) .59 
No. (96) of patients 
with complica- 

tions* 

No. (96) of patients 
with secondary 
operation* 

No. (96) of patients 
receiving ventila- 
tion* 

Resuscitation time, 
mint 128 + 258i 

Days in intensive 
care unit} 13.0 + 28.6 8.9 + 19.2 .67 

Hospital dayst 23.6 + 42.1 20.7 + 25.9 .56 


Febrile days} 12.6 + 22.1 9.7 + 19.4 31 


Days of ventilation; 3.8 + 15.2 4.0 + 15.7 .68 


Major 


16/31(52) 11/21(52) .96 


7/31(23) 2/21(10) 22 


11/31(35) 5/21(24) 37 


222 + 221 .02 


*Five in the satisfactory compliance group and six in the major deviation 
group were in cardiac arrest on admission and were not included. 

TIncluded only data from survivors. 

iMean + SD. 
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resuscitation in the ED were not included in this and the following 
assessments of complications. 

4. Number of days and portions of days in the intensive care 
unit (ICU). 

5. Number of febrile days (temperature, = 37.8 °C). 

6. Number of days of mechanical ventilation. 

7. Number of complications, including infection, physical 
defects, nutritional failure, respiratory failure, acute renal failure, 
and physiological limitation. 

8. Number of secondary operations performed as a direct result 
of any of these complications. 

Inadequate data were found from the chart review in only three 
instances. Since there were no outstanding differences in these 
cases, they were dropped from the study. When evidence could not 
be found in the chart that a procedure had been done (ie, 
placement of a central venous pressure catheter), it was assumed 
not to have been done. 


Evaluation of Statistical Significance 


Statistical significance of the differenee between the means of 
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Fig 3.—Frequency distribution of resuscitation times in severely ill 
patients whose management was in satisfactory compliance with 
algorithm and those with major deviations from algorithm. Those 
with major deviations had higher percentage of patients with 
longer resuscitation times. 


Low Mean 
Patient/ Arterial 
Sex/Age, yr Diagnosis Pressure, mm Hg 
1/F/56 Multiple self-inflicted stab 33 
wounds, pneumonia, 
undiagnosed cardiac 
tamponade 
2/M/27 Fracture of femur, dia- 69 
betes, nephropathy 
3/M/21 Stab wound, evisceration 22 
of omentum, laceration 
of renal pedicle 
4/M/19 Blunt abdominal trauma, 26 


ruptured spleen, facial 
lacerations, fractures of 
femur (twice), humerus, 
and skull 
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one variable obtained from two groups of patients were assessed 
by using Student's t tes:. Hotelling’s T? statistic was used to 
evaluate the statistical significance of the differences of means of 
several variables obtainec from two groups of patients. One-way 
analysis of variance was ised to ascertain the statistical signifi- 
cance of the differences of the means of one variable among three 
or mere groups. Since the frequency distributions of the outcome 
measures were skewed tc the left (Fig 2), these statistical tests 
were performed by using logarithms of the original data. 


RESULTS 
Effects of Following the Algorithm 


Table 3 compares outcome measures of patients resusci- 
tatec by the protocol group with those of the control group. 
In tnis study, physic ans in the protocol group were 
instructed to follow the algorithm, while the physicians in 
the control group did rot receive such an instruction and 
did aot have direct access to the algorithm. However, 
insticution of such an instruction does not ensure that the 
management of the patients in the protocol group would be 
in cemplete compliance with the algorithm. Therefore, 
comparison of protocol and control groups were not consid- 
ered as an assessment »f the efficacy of the algorithm per 
se, bat it was considered as a way to assess the effects of 
the >olicy that physiczans were instructed to follow the 
algorithm. Since this comparison also was clouded by the 
poss ble differences among the three on-call services, 
outceme measures wer? also compared for these services. 
Differences in the mezns of each outcome measure (Stu- 
dent's ¢ test) and the three outcome measures—resuscita- 
tion time, hospital days and ICU days—jointly analyzed by 
Hotelling’s T" test were found to be not significant 
statistically (P < .08). 

The small differences in the means (P > .10) of protocol 
and zontrol groups were all in favor of the protocol group 
(Tabie 3). The resuscication times for the protocol and 
control groups were noc related to the initial MAP values; 
that is, the somewhat shorter resuscitation times for the 
protecol group occurrec throughout the spectrum of MAP 
values. 


Table 5.—Illustratve Cases 








Figure 2 shows the frequency distributions of resuscita- 
tion times, ICU days, and hospital days obtained from 
patients in the protocol and the control groups. These 
graphs show that, for these three outcome measures, a 
number of extreme values were observed in patients who 
were managed without the algorithm. This suggests that 
the algorithm may have the potential of preventing delays 
that lead to prolonged resuscitation time and prolonged 
ICU and/or hospital stay. 


Compliance 


In the protocol group, management of 82% (40/49) of the 
patients was found to be in satisfactory compliance with 
the algorithm; major deviations were found in the treat- 
ment of only nine (18%) of the 49 patients. By the same 
criteria, management of 45% (19/42) of the patients in the 
control group was found to be in satisfactory compliance 
with the algorithm, and major deviations in 23 (55%) of the 
42 patients. 


Efficacy of the Algorithm 


We also evaluated the effects of the algorithm by 
comparing the results of patients whose management was 
in compliance with the algorithm with the results of those 
whose management showed major deviations. We also 
noticed, however, that many patients whose management 
showed major deviations were more severely ill. Therefore, 
the comparison of major deviation vs satisfactory com- 
pliance was restricted to patients who had at least one of 
the following conditions: low MAP (< 60 mm Hg), multiple 
trauma, burns over 40% of the body, head injury with coma, 
gunshot or stab wound to major organs, chest trauma with 
respiratory failure, massive blood loss, and sepsis (Ta- 
ble 4). 

Differences in the means of most of the outcome vari- 
ables of the severely ill patients whose treatments were in 
satisfactory compliance with the algorithm from the out- 
comes of those whose managements showed major devia- 
tions were not statistically significant except for the 


Days in 
Intensive Days of 
Resuscitation Hospital Zare Mechanical Febrile Secondary 
Time, min Days Unit Ventilation Days Complications Operations Major Deviations 
300 36 10 7 9 Acute respiratory distress syndrome, Bilateral below-knee am- Delay in start of in- 
acute renal failure, cardiac arrest, putation travenous (IV) 
acute vasomotor nephropathy fluids 
(gangrene) 
12715 28 0 0 9 Pulmonary embolism, death None No IV fluids, no 
ABG 
240 109 82 65 78 Acute respiratory distress syndrome, Open lung biopsy, drain- Insufficient amount 
acute renal failure, infections of age of abdominal ab- of whole blood 
wound, urinary tract, and abdom- Scess, exploratory lap- («1 L) 
inal abscess, pancreatitis, throm- arotomy 
bophlebitis, septic shock 
150 252 6 0 24 Pancreatitis, infections of thigh, None Insufficient amount 


wound, and urinary tract 
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of IV fluid (—1 L) 
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resuscitation time. However, the average resuscitation 
time for patients whose management was in compliance 
with the algorithm (128 minutes) was shorter than the 
average resuscitation time for patients whose treatments 
showed major deviations from the algorithm (222 minutes) 
(P < .02). 

Figure 3 shows that as many as 8596 of the patients 
whose treatment was in compliance with the protocol were 
resuscitated within two hours, but only 42% of the patients 
whose treatments showed major deviation from the proto- 
col were resuscitated in this period. 


Comparability of Clinical Conditions of the Groups 


Comparison of the baseline conditions between protocol 
and control groups indicates that the two groups essential- 
ly were similar (Table 1). Both groups had about the same 
percentages of men. Mean age and initial hypotensive 
MAP are almost identical. The protocol group had a larger 
percentage with MAP of < 60 mm Hg, chest trauma with 
intubation, head injury with coma, and massive blood loss 
than the control group. The control group had slightly more 
penetrating abdominal trauma and sepsis. 

Comparison of patients with one or more of the condi- 
tions considered severe indicated that those with satisfac- 
tory compliance compared with those with major devia- 
tions had some apparent differences, but none were signif- 
icant statistically at P < .05. The three surgical services 
also had comparable patterns when diagnoses and clinical 
manifestations were compared (Table 1). 


COMMENT 


These preliminary results strongly indicate that most 
resident physicians in the ED will use an algorithm when it 
is presented to them with well-thought-out criteria for 
each step. This is not to suggest that they did not have 
initially negative reactions. However, after they used the 
algorithm for a short period of time, they had more 
enthusiasm for it; this is supported by the small number of 
patients with major deviations in the protocol group. Some 
physicians volunteered that it was most useful as a way to 
conceptualize their decision making and to organize their 
priorities. The algorithms were found to be of considerable 
usefulness in emergency situations that call for rapid 
responses to predictable patient problems. By routinizing 
these recurring decisions, the physician is free to spend 
more of his time on the more complex diagnostic prob- 
lems. 

The comparisons of outcomes for protocol vs control 
groups and satisfactory compliance vs major deviations 
groups indicate a trend toward better outcomes in the 
protocol and satisfactory compliance groups. The differ- 
ences observed in the outcome measures were not statisti- 
cally significant, but both groups had a trend toward 
reductions in the mean number of hospital days, the 
proportion of patients who required hospitalization in the 
ICU and the length of their ICU stay, the proportion of 
patients with complications, the number of operations 
directly resulting from complications, and the number of 
febrile days. The protocol group had fewer patients receiv- 
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ing mechanical ventilation and slightly less average dura- 
tion of ventilation. The satisfactory compliance group had 
more patients receiving mechanical ventilation; however, 
the mean duration of ventilation was less than those with 
major deviations. Also, none of the patients in this sample 
were observed to have pulmonary congestion or respiratory 
distress from fluid overload even though some received 
over 40 dL of intravenous fluid. We have been unable to 
confirm instances in which the use of the algorithm has 
been harmful. 

While the relatively large P values suggest that defini- 
tive conclusions on individual outcome measures are not 
warranted, the consistency of the differences favoring the 
patients treated by the algorithm suggests that the care 
received by these patients was at least equal and in some 
instances superior to the care received by the patients in 
the control group. 

As seen on the frequency distributions of the control and 
major deviations groups, there were four patients with 
high values for resuscitation time, hospital days, and ICU 
days. In each instance, these were control patients with 
major deviations from the algorithm and excessively long 
resuscitation times. Table 5 summarizes these four cases 
and demonstrates delay in diagnosis and therapy that led 
to extended hospital stay and multiple complications. 
Three of these patients were under 27 years of age. 
Although patients 3 and 4 had serious injuries, they should 
have experienced fewer problems during their recovery 
had more prompt and thorough care been given initially. 
Patient 1 had an undiagnosed cardiac tamponade; the 
delay in resuscitation during the hypotensive episode 
necessitated the prolonged use of vasoconstrictor drugs, 
which ultimately led to gangrene of her lower extremities 
and amputation. These extreme situations suggest that the 
protocol may help to prevent serious errors caused by 
prolonged resuscitation time that increase hospital or ICU 
stay. 

This investigation was supported in part by grant HS 01833 from the 
National Center for Health Services Research, Health Resources Adminis- 


tration. ‘ 
David State, MD, assisted in this investigation. 
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in Pediatric Renal Transplant Recipients 


= John K. Hurley, MD; Tori Greenslade; Peter R. Lewy, MD; Yahya Ahmadian, MD; Casimir Firlit, MD, PhD 


* Varicella-zoster infections developed in ten of 76 children 
receiving a renal transpiant during 1973 to 1978. Two children 
had varicella and one died during this infection. Eight children 
had herpes zoster and ore experienced encephalitis. In the latter 
group, reduction of prednisone and azathioprine therapy 
resulted in rejection and loss of the graft in two of three patients 
in whom this drug therapy was altered. 

(Arch Surg 115:751-752, 1980) 


aricella is recogn:zed as a potentially serious infection 

for the immunoeompromised patient. A hematoge- 

nous route for the spread of varicella has been accepted for 

' some time;?? and now recent evidence has demonstrated a 

hematogenous spread for herpes zoster in children with 
caneer.' 

The extent of the risk of varicella-zoster (VZ) infection 
for the patient with a renal transplant is unknown. Fine et 
al? in reporting a benign course of varicella in an 8- 
year-old renal transplant patient, speculated that the 
underlying disease process (cancer rather than renal trans- 
plantation) may be the more important risk for generalized 
varicella than suppressant drugs. 

We have reviewed the patients who received a renal 
transplant at our center and who had either varicella or 
herpes zoster infections during the years 1973 to 1978. We 
repert the death of a 17-year-old girl with varicella infec- 
tion. 


PATIENTS AND METHODS 


From 1973 to 1978, a total of 76 children received a renal 
transplant at Children's Memorial Hospital, Chicago. Their ages 
ránged from 2 to 20 years, and there were 33 boys and 44 girls in 
the group (one repeated transplant). Initial posttransplant immu- 
nosuppressive therapy consisted of prednisone, 3 mg/kg/day, and 
azathioprine, 2.5 to 3.0 mg/kg/day. Prednisone therapy was 
reduced to approximately 0.5 mg/kg/day six months following 
transplant, and to 0.2 to 9.3 mg/kg/day at one year. 

Ten patients (13%) experienced infection with varicella-zoster 
(VZ) virus (Table 1). Eight had typical herpes zoster infection with 
skin lesions confined to a dermatome, while two others had 
varicella (Table 2). The one death occurred in a patient with 
varicella. A second child with varicella recovered from his infection 
without incident and witaout reduction in prednisone or azathio- 
prine dosage. 

Only three patients wiih herpes zoster had VZ antibody deter- 
mined by complement fixation. Two patients had at least a 
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fourfold rise in antibody titer, while no significant rise was 
detected in the third. The latter patient had no complications 
during her otherwise normal recovery from zoster. The VZ 
antibody levels in the patient who died with varicella were 
nondetectable. No antibody levels were determined in the second 
patient with varicella. 


REPORT OF A CASE 


A 13-year-old girl experienced acute glomerulonephritis in 
November 1974. A renal biopsy specimen demonstrated severe, 
extracapillary proliferative glomerulonephritis. Her renal func- 
tion declined during the subsequent three months and, in March 
1975, she began maintenance hemodialysis. A cadaver renal 
transplant was performed in November 1975. An acute rejection at 
two weeks following the operation was treated successfully with 
methylprednisolone. For the next two years, she was in excellent 
health with stable renal function (creatinine level, 1.7 mg/dL; 
creatinine clearance, 45 mL/min/1.73 sq m). Her daily medications 
included prednisone, 15 mg (0.3 mg/kg); azathioprine, 100 mg; and 
methyldopa, 500 mg. On Feb 18, 1978, she was hospitalized with a 
history of exposure to a sibling’s chickenpox two weeks before, two 
days of abdominal and back pain, vesicular rash for 12 hours, and a 
brief focal seizure. On physical examination, she was lethargic but 
arousable, with a temperature of 38 °C, blood pressure of 164/94 
mm Hg, pulse rate of 80 beats per minute, and respirations of 
24/min. There was the characteristic papular and vesicular rash of 
varicella over the face, trunk, and extremities. Prednisone dosage 
was reduced to 5 mg daily, and azathioprine dosage was reduced 
from 100 to 50 mg. Laboratory values were as follows: BUN, 20 
mg/dL; creatinine, 2.1 mg/dL; amylase, 700 units/dL; SGOT, 270 
units/L; prothrombin time (PT), normal; and partial thromboplas- 
tin time (PTT), normal. The spinal fluid had no cells and normal 
protein and glucose levels. Her clinical condition remained stable. 
The SGOT level did rise to 4,380 units/dL, but the amylase value 
declined to 137 units/dL. On Feb 21, she had a small Hematest- 
positive emesis that progressed to massive upper gastrointestinal 
tract bleeding within 24 hours. The PT and PTT were prolonged; 
values for fibrinogen, platelets, faetor V, and factor VIII were 
decreased; levels of fibrin split products were elevated. Blood 
cultures were done five times during the initial 72 hours and were 
negative, as were spinal fluid and urine cultures. An aortic 


Table 1.—Data on Patients With Varicella-Zoster Infection 


Varicella- 
Age, Original Zoster 
Patient yr Renal Disease Infection m 


o 
1 : 9  Glomerulonephritis Zoster 3 
16 Reflux nephropathy Zoster 12 
11 Glomerulonephritis Zoster 29 





Occurrence, 











N 






[2] 

















4 11 Dysplasia Zoster 12 
5 17 Pyelonephritis Zoster 12 
6 19 Interstitial nephritis Zoster 1 
7 12  Hypoplasia Zoster 26 
8 9 Dysplasia Zoster 5 
9 16 — Glomerulonephritis Varicella 28 
10 8 Obstructive uropathy Varicella 29 
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Therapy Before Infection, mg 
Ån IO 


Prednisone Azathioprine 


Therapy During Infection, mg 
paar ee oio Se a cm 
Prednisone 


Azathioprine Complications 


Encephalitis, rejection, return to 
dialysis 
None 


Rejection, return to dialysis 
None 


No change 
No change 





angiegram was interpreted as showing bleeding from the duode- 
num. Despite antibiotics, intravenous vasopressin injection, mas- 
sive blood transfusions (43 units), and an exploratory laparotomy 
(no distinct ulcer or isolated bleeding vessel), the patient died of 
irreversible hypovolemie shock on Feb 23. Permission for an 
autopsy was not given. 

Serum samples drawn on Feb 2 and 20 for determination of 
varicella antibody were normal by both complement fixation and 
immunofluorescent techniques. The Feb 2 sample was taken one 
day after the sibling experienced a rash. 


COMMENT 


Varicella is a highly contagious, usually benign disease 
caused by a primary infection with VZ virus. In adults and 
immune-deficient children, complications are not rare. 
Pneumonia, encephalitis, secondary bacterial infection, 
and generalized varicella have been reported. Children 
with a renal transplant who contract varicella are at risk 
for these complications and for rejection of the kidney if 
immunosuppression is curtailed. 

Varicella-zoster immune globulin (VZIG) has been 
shown to be effective in preventing or modifying varicella 
infeetion in immune-deficient patients. ** At the time our 
patient was exposed to varicella, she was not accepted as a 
candidate for VZIG because her age (16 years) exceeded 
the guidelines then in effect The age limit has subse- 
quently been raised to 21 years.’ After her exposure, we did 
not reduce the dosage of the immunosuppressive drugs 
because they were comparatively small, and our first 
patient with varicella and others? had recovered well. Once 
the rash began, the decision to lower the dosage of 
prednisone and azathioprine was undoubtedly of little use. 
We postulate that the seizure and the liver and pancreatic 
enzyme changes represented effects of a generalized vari- 
cella and her death was due to hemorrhagic shock from 
disseminated intravascular coagulation. Her inability to 
mount a detectable antibody rise may have contributed to 
the generalization of the virus. The lack of antibody rise 
may have been due to the immunosuppressive drugs or to 
the overwhelming infection. 

Varicella infection represents a serious threat for the 
child with a renal transplant. We recommend use of VZIG 
if available, and consideration should be given to reduction 
in immunosuppressive therapy for those children who have 
had a significant exposure to varicella. The latter choice is 
difficult because of the risk of transplant rejection and the 
possibility that the varicella infection may be mild. How- 
ever, we were impressed by the rapid deterioration that 
occurred in our patient and are concerned that waiting for 
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signs of systemic toxicity to appear may be too late for any 
therapy. This was also the experience of Keene e: al.'^ 

In contrast, herpes zoster infection is common in chil- 
dren with renal allografts and probably well tolerated by 
them. Although it is possible for zoster to become dissemi- 
nated, we believe a reduction in immunosuppressive drugs 
makes the likelihood of transplant rejection a greater 
threat. Of the three patients with zoster who had their 
immunosuppressive drug dosage altered, two experienced 
transplant rejection and both had to resume dialysis within 
five months of the zoster infection. The third patient 
experienced shingles three weeks after transplant and, 
although the dosage of his drugs was reduced, he was still 
receiving a large amount of prednisone (60 mg). It is also 
possible that the virus caused the rejection in these 
patients," but we find that explanation less likely when no 
rejections occurred in the five patients whose drug dosage 
was not altered. 

For the child with a renal allograft who experiences 
herpes zoster, we advise careful clinical observation with 
no reduction in immunosuppressive therapy. At this time, 
there are no data to support the use of VZIG in renal 
transplant recipients who either experience shingles or are 
exposed to an individual who has them." 


Nonproprietary Names and Trademarks of Drugs 


Azathioprine—Z/muran. 
Methyldopa—A/domet. 
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Posttraumatic Herpes Zoster 


Richard S. Stahl, MD, William H. Frazier, MD 


© Musculoskeletal trauma and its sequelae account for a large 
proportion of visits to acute health care facilities and practition- 
ers of multiple medical specialties. There is a long-recognized 
association of posttraunatic pain with herpes zoster and three 
illustrative cases were encountered. Simple bony, nerve root, or 
soft-tissue abnormality may by mimicked by various stages of 
such processes. Serial observations are emphasized and pro- 
posed pathophysiology and therapy reviewed. Studies of acute 
anc convalescent complement fixation titers and viral cultures of 
vesicular fluid in such cases would be of further interest. 

(Arch Surg 115:753-754, 1980) 


T evaluating traumatized patients, the physician often 

encounters complaints not characteristic of usual post- 
traumatic syndromes One cause of atypical posttraumatic 
pain is herpes zoster. Three such cases are presented, each 
manifesting discomfcrt at a time when most posttraumatic 
pain abates. 


REPORT OF CASES 


Case 1.—A 24-year-old man came to the emergency service with 
complaints of persistent neck pain with radiation to the right arm 
four days after a moter vehicle accident. At the time of the 
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Fig 1.—Patches of ery hematous hyper- 
algesic vesicles seen eight days after cer- 


vical spine strain suffered by patient 1. tous base. 
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accident, the patient struck the inner surface of the vehicle roof 
sustaining a compressive force to the cervical spine. There was no 
history of loss of consciousness, extremity trauma, cutaneous 
injuries, or specific neurologic complaints at the time of injury. He 
did complain of hyperalgesia of the right upper extremity, espe- 
cially the radiodorsal aspect of the hand. This sensation was 
exacerbated by the Valsalva maneuver. Medical history was 
positive for the usual childhood diseases, including varicella, but 
was otherwise negative. 

Physical examination showed a healthy-appearing young man 
with moderate neck pain. The normal cervical curve was absent 
and palpation of the inferior cervical spine revealed noticeable 
tenderness and paraspinous spasm. A small erythematous hyper- 
algesic patch was noted on the superodorsal aspect of the right 
hand and wrist. There were no other focal findings. Cervical spine 
roentgenograms showed loss of the normal cervical curve. 

The patient’s symptoms of cervical spine strain improved with 
four days of bed rest, muscle relaxants, and a soft cervical collar. 
He complained, however, of a burning sensation in the areas of an 


erythematous eruption, which by now had extended from the hand 


to the right shoulder. This grouped vesicular eruption was aligned 
in the ipsilateral C-7 dermatome, extending from the shoulder to 
the hand (Fig 1 to 3). Symptomatic treatment was continued. 
Twelve days after the accident, the eruption as well as the 
hyperalgesia had resolved. 

Case 2.—A 23-year-old ambulance driver came to the emergency 
service with a complaint of worsening left neck pain four days 
after injuring his neck while lifting a patient. He had previously 
been in good health. The history of usual childhood illnesses was 
obscure, especially with regard to varicella. 

The left cervical paraspinous muscles and upper cervical spine 
were tender. The remainder of the neuromuscular examination 


Fig 2.—Grouped vesicular lesions of 
herpes zoster superimposed on erythema- 


Fig 3.—Cutaneous lesions extending to 
wrist and hand. 
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was unremarkable. Roentgenograms of the cervical spine were 
normal. 
Muscle relaxants, salicylates, and a soft cervical collar were 


. prescribed. The patient returned four days after the initial visit 
. with a two-day history of a painful "rash" of the left side of the 


neck and a left-sided “earache.” Examination showed groups of 
vesicular lesions involving the left C-3 dermatome with extension 
to the chin and left earlobe. There were paresthesias in the 
affected region and the painful sensation was exacerbated with 
the Valsalva maneuver. Results of the neurologic examination 
were otherwise within normal limits. The lesions resolved during 
the subsequent two weeks. 

Case 3.—A 60-year-old man had a two-week history of a painful 
right upper quadrant eruption at his six-month-old colostomy 
closure site. Eight months earlier, the patient had undergone 
sigmoid colectomy with formation of a double-barrel colostomy for 
acute diverticulitis with obstruction. The colostomy closure was 
complicated by an infection requiring drainage on the tenth 
postoperative day. His recovery was otherwise uneventful. 

The medical history included severe chronic obstructive pulmo- 
nary disease, alcoholism, and depression. Medical therapy included 
antidepressant drugs and an aerosol bronchodilator. 

Physical examination showed a characteristic elevated, papular 
erythematous eruption in the T-9 dermatome. Treatment con- 
sisted of analgesic and topical anesthetic agents. Although the 
eruption resolved in three weeks, a neuralgia persisted for more 
than three months. Residual scarring was also noted. 


COMMENT 


Although the cause of herpes zoster is known to be viral, 
the apparent pathophysiology varies. Multiple classical 
“precipitants” of herpes zoster were recognized by Head 
and Campbell.’ Some authors’ identify an inciting factor 
in as many as two thirds of the cases of herpes zoster. 
Thirty-eight percent of all zoster cases in the same series 
were associated with trauma. Other proposed precipitating 
factors include emotional stress, steroid administration, 
lues, malignant neoplastic processes, ultraviolet or ionizing 
radiation, chemical irritants or toxins, and nonherpetic 
infections, especially sinusitis in relation to facial zoster.’ 

Herpes zoster is thought by many to arise from the 
reactivation of a latent neuronal infection** established 
during an earlier episode of varicella. This reactivation 





might relate to the decline of antibody levels or to a 
neurologic insult. 

The usual eruption of herpes zoster appears from one to 
seven days after the onset of paresthesias that are often 
characterized as burning or lancinating in nature. Errors in 
diagnosis of this pain are often made since the symptoms 
may mimic those of intervertebral disk syndrome or 
visceral entities? The implication of possible erroneous 
diagnosis is magnified by the existence of zoster sine 
herpete; a syndrome of zosteriform pain without the 
herpetic eruption. 

The initial grouped, tense, vesicular lesions superim- 
posed on an erythematous base, progress to pustular and, 
finally, encrusted lesions over several days. Secondary 
infections may lengthen the two-week recuperation period. 
Scarring often occurs at sites of the eruption. 

Intractable neuralgia, a dreaded, protracted complica- 
tion of the process, occurs with greater incidence in elderly 
patients. Herpes has been associated with cases of myocar- 
dial ischemia and has been indicted as a cause of facial and 
other palsies.** Zoster may also progress to a lethal gener- 
alized form in patients with incompetent immune 
defenses‘ or malignant neoplastic processes. 

Although the diagnosis of herpes zoster is seldom in 
question, acute and convalescent complement fixation tit- 
ers, viral cultures of the vesicular fluid,’? and multinucleate 
giant cells in vesicle scrapings confirm the diagnosis. 

Current therapy usually consists of attempts to relieve 
symptoms. Analgesics, compresses, and local agents that re- 
duce irritation by garments are common measures. Early 
steroid therapy is advocated by some in the treatment of pa- 
tients older than 50 to 60 years in an attempt to prevent post- 
herpetic neuralgia, but this treatment remains controver- 
sial. The postinfection neuralgia may endure a lifetime and 
is usually refractory to rhizotomy. Local steroid-anesthetic 
injections have been successful in eliminating the discomfort 
of some neuralgic pain. The efficacy of the latter modalities 
also is disputed. If secondary infections develop, the use of 
antimicrobial drugs may be indicated. Cytosine arabinoside 
and zoster immune globulin are more recent additions for 
treatment of select cases.* 
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Contaminated Renal Allografts 


Peter J. Bore, FRCS; Prodip K. Basu, FRCS; Christopher J. Rudge, FRCS; Robert A. Sells, FRCS 


© Bacterial contamiration of a renal allograft may cause 
infection of the transplant with eventual loss of the graft and 
possibly death of the petient. We report two cases that illustrate 
, these complications and that support the suggestion that culture 
of *he transport medium is a valuable investigation prior to 
transplantation. 
(Arch Surg 115:755-756, 1980) 


t has been claimed that microbial contamination of 

cadaver kidneys is not an important source of infection 

in venal transplant recipients.' We wish to challenge this 

view. The risks to the graft and patient have previously 
been described? and we report here two further cases. 


REPORT OF CASES 


On Sept 13, 1976, the Eidneys were removed from a 15-year-old 
victm. There were no &gns of systemic or pulmonary infection 
and no ev:dence of intrz-abdominal trauma or sepsis. The donor 
nephrectomy used a moaobloe technique, and the bowel was not 
opeaed. Warm ischemic time was 40 minutes. The kidneys were 
flusaed wizh low-molecular-weight dextran in balanced electrolyte 
solution (Perfudex) and stored in ice. One kidney was sent to 
Liverpool, England, and transplanted in a 54-year-old man. The 
operation was uneventful, the single renal artery on a patch 
undergoing anastomosis to the side of the external iliac artery. 
Following the suggestion of McCoy et al; some of the solution 
sursounding the kidney was retained. This fluid was centrifuged 
and the deposit was cultured. The specimen yielded a heavy 
growth of lactose-fermeating coliforms sensitive to a mixture of 
trimethoprin and sulfamethoxazole and a scanty growth of bacte- 
roides, which failed to grow on subculture. Therapy with a mixture 
of trimethoprin and sul“amethoxazole was commenced 48 hours 
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after operation. Since the Bacteroides failed to grow on subcul- 
ture, its potential importance was underestimated. Coliforms with 
the same sensitivity pattern as those found originally subsequent- 
ly appeared in the urine, and a low-grade wound infection 
developed from which Bacteroides (but no coliforms) were grown 
nine days posttransplant. This was treated by wound drainage, the 
patient remaining clinically well with no evidence of systemic 
infection. 

The kidney functioned immediately, but after an episode of 
rejection, the creatinine clearance fell to only 8 mL/min. It was 
considered unjustifiable to continue immunosuppression in this 
patient for such marginal function and the graft was removed on 
November 4. Wound swabs taken were sterile, but Bacteroides 
were cultured from the renal tissue. 

On Nov 15, pain developed over the patient’s wound while he was 
defecating. When seen in the hospital one hour later, he was 
hypotensive and had a tender swelling deep to his graft nephrec- 
tomy scar. Operation was undertaken immediately and 4 dL of 


. blood clot were evacuated. There was brisk bleeding from a defect 


in the external iliac artery 1 em from the arterial patch. This was 
the result of direct penetration of the artery by a small abscess, 
pus from which grew Bacteroides. The external iliac artery was 
ligated proximally and distally, and the blood supply to his leg was 
restored using a Dacron ileofemoral bypass graft. Two months 
later, he was admitted with septicemia caused by Bacteroides. He 
received clindamycin. He is now well three years after transplan- 
tation on home hemodialysis. 

The left kidney was transplanted at Dulwich Hospital, London, 
in a 48-year-old diabetic. The kidney functioned well but on the 
tenth postoperative day he had a secondary hemorrhage from the 
arterial anastomosis and died. At postmortem examination, the 
arterial pateh was found to be infected with Gram-negative 
organisms and Bacteroides grew from a blood culture taken on the 
fourth postoperative day. 


COMMENT 


These cases demonstrate the dire consequences that can 
accrue from an infected allograft. Though we were unable 
to identify with precision the source of the infection, it is 
clear that either the donor was bacteremic or contamina- 
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tion occurred during removal or flushing of the kidneys. It 
is usually not possible to formally exclude bacteremia in a 
potential donor, but many donors die in circumstances 
where it is a possible, and even probable, complication of 
their illness, and its presence should always be considered. 
We have cultured the transport medium on 40 occasions. 
Since this was the only case from which organisms were 
grown, the investigation apparently yields few false- 
positive results. The false-negative rate is unknown. It is 
now evident that we should have taken more seriously the 
isolation of Bacteroides. We would endorse the view of 
McCoy and his colleagues? that culture of the transport 
medium should be routine and we add that any positive 
culture justifies prophylactic antimicrobial therapy. 
These conclusions are not supported by Anderson et al* 
who suggest that contamination is not an important cause 
of infection in the transplant recipient. However, their 
study was conducted on kidneys stored by continuous 
hypothermic perfusion with a solution containing a high 
concentration of penicillin, whereas our work involved 


kidneys stored in ice. This may explain why, in at least 11 


of these 19 contaminated kidneys, a positive culture was 
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followed by a negative culture. Alternatively, they may be 
correct in suggesting that some of their positive cultures 
represent contamination of the perfusate rather than of 
the kidney. Of the five patients who received kidneys that 
had had multiple positive cultures, four received prophylac- 
tic treatment with effective antibiotics. This finding sug- 
gests that when the kidney is contaminated, antimicrobial 
treatment is efficacious. 


Alan Percival, MD, Consultant Microbiologist, Royal Liverpool Hospital, 
London, provided discussion during the preparation of this manuscript. 


Nonproprietary Name and Trademark of Drug 
Clindamycin—Cleocin. 
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Congenital Atresia of the Uterine Cervix 
With Pelvic Endometriosis 


Wallace C. Nunley, Jr, MD, James D. Kitchin III, MD 


* Congenital atresia of the uterine cervix is a rare Müllerian 
anomaly. About half of the reported cases are associated with 
pelvic endometriosis. We describe a 20-year-old woman with 
congenital cervical atresia and pelvic endometriosis whose 
manifesting symptoms were primary amenorrhea and pelvic 
pain. Surgical treatment consisted of excision of bilateral ovar- 
ian endometrial cysts and hysterectomy. A review of the litera- 
ture suggests that successful surgical management with regard 
lo preservation of reproductive potential may be possible in 
some cases, but treatment must be individualized and hysterec- 
tomv is sometimes indicated. 

(Arch Surg 115:757-758, 1980) 


| 7 hen a functional uterus is present, the cervix and a 
portion of the upper part of the vagina are usually 
also present, although they may not be easily recognized.’ 
Thus, congenital atresia of the uterine cervix in women 
with a normal endometrial cavity is a very rare Müllerian 
duct anomaly. Only 19 such cases have been reported in the 
literature, 14 in association with a normal vagina and five 
in women with vaginal agenesis.” Although at least one 
successful pregnancy has occurred after surgical treatment 
of this condition? a consensus regarding proper surgical 
management has not been reached. 


REPORT OF A CASE 


A 20-yezr-old woman was referred for evaluation of primary 
amenorrhea. Her secondary sexual development had been normal. 
When she was 15 years old, an oral hormone preparation was 
preseribed, but it did not produce withdrawal bleeding. For seven 
years, she had had episodic cramping pain in the lower part of the 
abdcmen, which had become constant and worse during the 
several weeks before admission. The referring physician was 
unable to see a cervix and suspected partial vaginal agenesis. 

Physical examination revealed a woman with a normal pheno- 
type whose height was 185.4 em. Span was 186.5 cm. The external 
genitals were normal and the vagina was 10 cm in depth with no 
cerv:x, dimple, or ostium visible at the apex. On bimanual exami- 
natien, a midline structure consistent with a normal-sized uterus 
was palpable but no cervix was appreciated. Bilateral 10-cm cystic 
adnexal masses were apparent. Findings on an intravenous uro- 
gram were normal. 

At celiotomy, bilateral hemorrhagic ovarian cysts measuring 
8 x 10 em and 10 x 14 em were found. Shallow incisions were 
made into the cortex of the normal-appearing portion of each 
ovary near the hilum amd the cysts were excised by blunt and 
sharp dissection. The unaffected portion of each ovary was 
reconstructed with mattress sutures of 3-0 chromic catgut. The 
pathology report confirmed endometriosis. Except for one small 
implant in the right mesosalpinx, no other evidence of endometrio- 
sis was found. A biopsy specimen of the omentum did not show 
hemesiderin. The uterine corpus and fallopian tubes appeared 
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normal, and tubal patency was established by chromotubation 
(transmyometrial instillation of a dilute solution of indigo carmine 
that flowed freely through both tubes). Only an apparently solid 
fibrous cord (7 x 20 mm) was palpable in the normal location of 
the uterine cervix. In an attempt to identify cervical tissue, a 
transverse incision was made at the apex of the vaginal vault. Only 
the thickness of the vaginal mucosa separated the vault from the 
solid fibrous cord, and no proximal vaginal pouch was identified. It 
was the opinion of the surgeons that creation of a uterovaginal 
communication through the atretic cervix was not technically 
feasible. In deference to the patient's stated wish that hysterecto- 
my not be performed without further consultation, the procedure 
was terminated. 

For the next six months, she experienced cylic cramping pelvic 
pain without vaginal bleeding. Pelvic examinations during three 
of the episodes revealed only uterine tenderness without enlarge- 
ment, no adnexal masses, and no bulging between the uterine 
corpus and vaginal vault. 

A second celiotomy was done in an effort to establish a 
uterovaginal communication, with the understanding that hyster- 
ectomy would be performed if this were not achieved. The ovaries 
and fallopian tubes appeared normal. A right 3-em paraovarian 
cyst was removed and pathologic examination revealed endome- 
triosis. The bladder was reflected inferiorly and a firm, solid, 
cord-like structure (7 X 20 mm) was found to represent the cervix. 
There was no evidence of a proximal vaginal pouch. Hysterotomy 
revealed a normal endometrial cavity with hemosiderin-like pig- 
mentation, but no communication could be demonstrated between 
this cavity and the vaginal vault in spite of multiple attempts. A 
total abdominal hysterectomy was done. The uterine cavity was 
normal (Fig 1), with no septum, and the "cervix" was represented 
by a solid structure measuring 5 x 15 mm. Serial sections showed 
no evidence of a canal, an epithelialized tract, nor endocervical 
glands (Fig 2). 


Fig 1.—Histologic section of uterine cavity showing secretory 
endometrium (hematoxylin-eosin, original magnification x 30). 
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Fig 2.—Cross section of “cervical tissue" near lower uterine 
segment revealing no canal or cervical epithelium (hematoxylin- 
eosin, original magnification x 2). 


Danazol therapy was begun postoperatively for suppression of 

any occult residual endometriosis. 
COMMENT 

Recent reviews of the embryologic features of the 
female reproductive system do not establish a clear devel- 
opmental basis for congenital cervical atresia. Suggested 
contributory factors include abnormal canalization or pre- 
mature fusion of Müllerian cords and, possibly, local atro- 
phy.**! 

The usual symptoms are primary amenorrhea and inter- 
mittent or cyclic pelvie pain that begins at the time of 
expected menarche. In most cases, pain has been present 
for several years before a diagnosis is established. Secon- 
dary sexual development is appropriate and the vagina is 
generally normal in depth and caliber but ends blindly with 
no visible cervix. The atretic cervix may be palpable as a 
thin fibrous cord between the vaginal apex and the uterine 
corpus. Histologic findings in this structure have been 
reported in two previous cases.^* As in the present case, 
neither endocervical epithelium nor a canal was seen. 

It is intriguing that these women, most of whom have 
had eyclie pain for several years and a functional endome- 
trium, have rarely had hematometra develop. A much more 
common finding is pelvic endometriosis, which has been 
clinieally suspected or histologically established in about 
half the eases.?:*55? This presumptive evidence for the role 
of retrograde menstruation (and its duration) in the patho- 
genesis of endometriosis emphasizes the importance of 
early evaluation of young women with primary amenor- 
rhea. 

The major initial considerations in surgical management 
are relief of symptoms and preservation of reproductive 
potential by establishing a communication between the 
endometrial cavity and the vagina. Some earlier authors 
attempted to accomplish this by either excising the atretic 
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cervix (or bypassing it) and suturing the vaginal apex to 
the endometrial cavity.^? In 1961, Zarou et al* described a 
patient in whom a longitudinal incision was made into the 
endometrial cavity, through the cord-like cervix, and into 
the vagina. Thin polyethylene tubes were sutured into the 
tract thus formed and cyclic menses resulted. This patient 
ultimately conceived and was delivered of a term infant in 
1963. Others” have advocated a similar operative proce- 
dure, with use of a rubber T tube, and have achieved 
subsequent menses in four patients. 

Several patients have required multiple surgical proce- 
dures because of failure of a surgically created fistulous 
tract to remain patent, for pelvic endometriosis, or in one 
case because of intraperitoneal abscesses, sepsis, and ulti- 
mately death.** At least two women have had five 
operative procedures over a period of years, culminating in 
hysterectomy. 

We believe that early exploration is indicated in these 
patients. Assuming that retrograde menstruation is cau- 
sally related to the development of pelvic endometriosis, 
the ideal time for surgical intervention would be as soon as 
possible after menstruation begins. Thus, adolescent girls 
with primary amenorrhea, pelvic pain, no visible cervix, 
and a palpable uterine corpus require surgical exploration 
for both diagnosis and treatment. Preoperative evaluation 
should include a search for other congenital anomalies, 
especially of the urinary tract. Laparoscopy is not adequate 
for a definitive diagnosis. A meticulous attempt should be 
made to establish a communication (with prophylactic 
antibiotic coverage) between the endometrial cavity and 
the vagina through the atretic cervix. However, if such a 
procedure is not technically feasible or if fertility potential 
is already significantly compromised (as in women with 
extensive endometriosis), hysterectomy remains the most 
rational choice. The long-term morbidity associated with 
repeated retrograde menstruation, the need for multiple 
surgical procedures or dilations, and the relative inaccessi- 
bility of the endometrium for pathologic diagnosis are all 
thus obviated. 


Nonproprietary Name and Trademarks of Drug 
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Danazol—Chronogyn, Danocrine. 


References 


1. Jeffeoate TNA: Advancement of the upper vagina in the treatment of 
haematocolpos and hematometra caused by vaginal aplasia: Pregnancy 
following the construction of an artificial vagina. J Obstet Gynecol Br 
Commonw 76:961-968, 1969. 

2. Sherwood MW, Speed T: Congenital atresia of the cervix: Report of a 
case with operative correction. Tex State J Med 37:215-219, 1941. 

3. Rotter CW: Surgical correction of congenital atresia of the cervix. Am 
J Obstet Gynecol 76:643-646, 1958. 

4. Zarou GS, Acken HS, Brevetti RC: Surgical management of congenital 
atresia of the cervix: Case report and review of the literature. Am J Obstet 
Gynecol 82:923-928, 1961. 

5. Iversen S: Atresia cervicis uteri congenita. Nord Med 75:41-42, 1966. 

6. Scott JR, Galask R, Yannone ME: Congenital atresia of the uterine 
cervix. Int J Gynecol Obstet 9:249-252, 1971. 

7. Zarou GS, Esposito JM, Zarou DM: Pregnancy following the surgical 
correction of congenital atresia of the cervix. Int J Gynecol Obstet 11:143- 
146, 1973. 

8. Geary WL, Weed JC: Congenital atresia of the uterine cervix. Obstet 
Gynecol 42:213-217, 1973. 

9. Farber M, Marchant DJ: Congenital absence of the uterine cervix. Am 
J Obstet Gynecol 121:414-417, 1975. 

10. Farber M, Marchant DJ: Reconstructive surgery for congenital 
atresia of the uterine cervix. Fertil Steril 27:1277-1282, 1976. 

11. Crosby WM, Hill EC: Embryology of the Miillerian duct system: 
Review of present-day theory. Obstet Gynecol 20:507-515, 1962. 


Atresia of Uterine Cervix—Nunley & Kitchin 





Surgical Implications of Behcet’s Disease 


Lawrence L. Ketch, MD: Charles A. Buerk, MD; R. Dale Liechty, MD 


© Behcet's disease, though originally described as a triad of 
ora and genital aphthous ulcers and inflammatory ocular 
lesions, has had several new elements added to its description. 
The updated syndrome now includes gastrointestinal (GI) 
invelvement as well as polyarthritis, neuritis, myocarditis, and 
glomerulonephritis. Of particular importance to the surgeon are 
the GI manifestations that include hemorrhage and perforation. 
A review of the literature indicates that the GI manifestations of 
Bekcet's disease are not uncommon and, though usually mild, 
may necessitate surgical intervention. Our experience with a 
patent with GI hemorrhage and subsequent perforation under- 
lines the occasional urgent complications of this disease. 

(Arch Surg 115:759-750, 1980) 


Bo disease, when first described in 1937, consisted 

of z triad limited to oral and genital aphthous ulcers 
anc inflammatory ocular lesions.’ Over the years, however, 
other manifestations of this disease were added so that 
Behcet's disease now signifies a multisystem disease most 
likely secondary to an underlying vasculitis. Diagnosis is 
presently established by the Mason-Barnes criteria, which 
inc ude major criteria (buccal ulceration, genital ulceration, 
ocular lesions, and skin lesions) and minor criteria (gas- 
tro ntestinal [GI] lesions, thrombophlebitis, arthritis, and 
family history of the disease). Three major criteria or two 
maior criteria and two minor criteria are necessary for 
diaznosis. 

In 1940, Bechguard" first described the GI involvement 
in Behcet's disease, and the first fatalities secondary to GI 
involvement were reported four years later.’ In a large 
rev ew series, Oshima et al? reported that 40% of patients 
wita Behcet's disease had GI complaints. Although mild GI 
manifestations are relatively common, complications 
demanding operative intervention are rare, with only five 
cases reported in the world literature. We describe a 
pat ent who had two potentially lethal complications of 
Bekcet’s colitis. 


REPORT OF A CASE 


A.3T-year-old woman had a two-year history of Behcet's disease 
docemented by the Mason-Barnes criteria. The onset of her illness 
had been heralded in August 1975 by three weeks of bloody 
diarrhea and the development of oral ulcerations. With prednisone 
therapy her symptoms receded until early 1976, when she again 
experienced oral and genital ulcerations. 

Ir May 1976, polyarthralgias appeared. Results of a barium 
enema examination at that time were normal. In May 1977, rectal 
bleeding recurred and the prednisone dosage of 20 mg/day was 
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Fig 1.—Roentgenographic view of barium enema examination 
showing nodular irregularities and mucosal thickening at hepatic 
flexure. 


sequentially increased to 80 mg/day. She continued to bleed 
intermittently and noted a recurrence of her ulcerations. One 
month later, she entered the University of Colorado Medical 
Center, Denver, with a marked increase in the number of bloody 
stools, severe abdominal cramping, and arthralgias. 

Physical examination revealed a pale woman with a supine blood 
pressure of 90/60 mm Hg and a pulse rate of 120 beats per minute. 
While standing, her blood pressure fell to 65/0 mm Hg and her 
pulse rate increased to 140 beats per minute. Ophthalmologic 
examination findings were unremarkable, but oral examination 
revealed an aphthous ulcer. She had hypoactive bowel sounds, 
lower quadrant tenderness bilaterally without guarding or 
rebound, but no masses, vaginal ulcers, or joint effusions. Clotting 
measurements were normal. The hematocrit reading was 30%, 
rising to 3776 after she received 3 units of blood. Sigmoidoscopy 
revealed normal mucosa without inflammation or ulceration, but 
much clotted blood. Hematochezia continued and femoral angiog- 
raphy with selective inferior and superior mesenteric artery 
injection demonstrated no bleeding sites. A barium enema exam- 
ination outlined nodular irregularities and mucosal thickening 
affecting the upper ascending and transverse colon (Fig 1). 

Twenty-four hours after admission, the patient suddenly 
became hypotensive following massive hematochezia and was 
taken immediately to the operating room. At operation, the colon 
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Fig 2.—Histologic specimen showing chronic inflammatory 
response and perivascular infiltration. 


from the cecum to the mid-left descending colon was filled with 
blood. The serosa was pale, fibrotic, and thickened, particularly in 
the transverse colon. There was a large retroperitoneal perfora- 
tion in the ascending colon just distal to the ileocecal valve. We 
resected the transverse and right colon, creating an ileostomy and 
mucus fistula. 

The cecum and right colon contained three longitudinal ulcers, 
about 40 em in length and varying from 5 to 12 mm in width, lying 
directly beneath the taeniae coli. There were several small poly- 
poid islands at the base of the ulcers, with rare interconnections 
between ulcers, and much normal intervening mucosa. The ulcers 
penetrated into submucosa and occasionally into the upper portion 
of the muscularis. The ulcer bases, heavily infiltrated with chronic 
inflammatory cells, extended through the entire wall of the colon 
(Fig 2). The free edge of the perforation showed chronic inflam- 
mation and recent hemorrhage. The mesocolon and pericolic lymph 
nodes were unremarkable. The patient had an uneventful postop- 
erative course. Steroid dosage was tapered to 20 mg daily, and she 
was discharged from the hospital on the seventh postoperative 
day. 

COMMENT 

Although Behcet's disease is frequently accompanied by 
GI symptoms, these are usually mild, and surgical compli- 
cations are relatively rare. A recent review listed 15 cases 
of Behcet's disease with severe GI manifestations." Five of 
these patients had colonic involvement as the initial mani- 
festation, though most patients experienced GI problems 
later in the course of their disease. There have been three 
fatalities, and five patients (including ours) have required 
operation for either hemorrhage or perforation. 

The GI manifestations appear to be limited to the colon, 
chiefly the distal part of the colon. All but two of the 
patients described had evidence of rectal disease, and four 
of 11 female patients had rectovaginal fistula. Ulcer for- 
mation suggesting ulcerative colitis is the most common 
finding on proctoscopic examination, and Stanley et al’ 
have described ulcerations, surrounded by a zone of edema, 
throughout the intestinal tract. He believes these “collar 
button” ulcers characterize Behcet's colitis. 

The clinical manifestations of Behcet's colitis are easily 
confused with those of ulcerative and granulomatous coli- 
tis. To add to the confusion, the extraintestinal signs of 
Behcet's disease mimic closely those of inflammatory 
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bowel disease. This overlap casts some doubt as to whether 
Behcet's disease is indeed a separate entity, or merely a 
form of inflammatory bowel disease with predominant 
systemic manifestations. Most gastroenterologists, howev- 
er, accept Behcet’s disease as a separate entity that falls at 
times within the spectrum of inflammatory bowel dis- 
ease. 

The cause of this disease remains an enigma. Current 
hypotheses include allergie vasculitis autoimmune dis- 
ease,’ and immunologic deficiency.” 

Because of the perivascular infiltration and the associa- 
tion of this disease with chronic excessive walnut inges- 
tion, most investigators favor the allergic vasculitis theory. 
On further questioning, our patient admitted to excessive 
walnut ingestion. Vasculitis and perivascular infiltrates 
highlight the cutaneous manifestations of this disease. 
Although the colonic lesions in our patient showed perivas- 
cular infiltrates, in only four other cases was this patholog- 
ic entity specifically mentioned, the most common finding 
being nonspecific inflammation. 

The medical treatment of this disease remains unsettled. 
Although steroids, the most frequent form of therapy, may 
control the disease initially, recurrences are common. Even 
in high doses, prednisone failed to avert our patient’s 
fulminant course. 

The surgical treatment of the GI complications is even 
more unsettled. In view of the absence of clear-cut guide- 
lines, a more conservative approach seems warranted, with 
resection of grossly involved segments of bowel and 
delayed reanastomosis. Our patient tolerated the ileostomy 
well and had reanastomosis some four months later. For 
the last two years, she has done relatively well while taking 
prednisone, 20 mg daily. All attempts to decrease this 
dosage have induced recurrent aphthous ulcers and diar- 
rhea. 

Gastrointestinal involvement, a relatively common but 
usually mild manifestation of Behcet’s disease, can mani- 
fest as a surgical emergency with bleeding or perforation. 
Surgeons should be aware of these complications of this 
rare disease. 
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Ileosigmoid Knot 


Kyle R. VerSteeg, MD, William A. Whitehead, MD 


* The ileosigmoid kno (ISK) is a variant of midgut volvulus in 
which a loop of ileum wraps around the base of an elongated 
sigmoid colon and passes beneath itself forming a knot. A long 
small bowel mesentery and a sigmoid colon on a narrow pedicle 
are necessary prerequis&es, but the wide variation in incidence 
of ISK across the world seems to be related to dietary habits. 
Rapid fluid resuscitation preoperative broad-spectrum antibiot- 
ics, methylprednisolone in the presence of shock, and imme- 
diate laparotomy may improve the high mortality. 

(Arch Surg 115:761-763, 1980) 


he ileosigmoid kmot (ISK) is a variant of midgut 

volvulus in which the ileum wraps around the base of 
an elongated sigmoid colon and forms a knot. This effec- 
tively forms two closed loop obstructions, and the clinical 
and roentgenographic features are distinctive. 

Intestinal knots are ~are in many parts of the world, and 
to the best of our knowledge, only one previously reported 
case has occurred in the United States. Finland and 
Uganda have the highest incidence; Shepherd? reported a 
series of 92 cases in one hospital in Uganda during a 
15-year period. 


REPORT OF A CASE 


A 22-year-old woman arrived at the Scott and White Hospital 
emergency room, Temple Tex, with a five-hour history of severe, 
generalized abdominal pain. She was previously well and had 
indulged ir large quanti ies of food and drink that afternoon. 
Later that evening, she experienced the sudden onset of severe 
generalized erampy, abdcminal pain associated with one episode 
of vomiting. The pain rapidly became constant and she was 
examined in an outside hespital in which a proctoscopic examina- 
tion was done; meperieine hydrochloride and promethazine 
hydrochloride were proviced without relief. 
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Physical examination showed a quiet, ashen-appearing 22- 
year-old woman in severe pain. Laboratory values were as follows: 
pulse rate, 120 beats per minute; blood pressure, 90/60 mm Hg; and 
respirations, 28/min. The temperature was 36.5 °C. Abdominal 
examination disclosed a distended, "doughy" abdomen with 
absent bowel sounds. Moderate tenderness was present without 
guarding or rebound. Results of pelvic and rectal examinations 
were normal. 





Fig 1.—Characteristic roentgenogram of ileosigmoid knot show- 
ing large dilated loop of bowel in right upper quadrant, multiple 
air-fluid levels on left side of abdomen, and retained feces in 
undistended proximal colon. 
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Fig 2.—Sigmoid colon (a) entrapped by necrotic ileum (b). Point of 
transection (c). Completed anastomosis after resection and unty- 
ing of necrotic ileum (inset). 
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Fig 3.—Sigmoid colon (a) pulled over to right by ileal knot. 
Necrotic ileum (b) is fluid-filled and invisible, accounting for 
left-sided predominance of air-fluid levels. Note undistended 
cecum. 
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Findings from the rest of the examination were normal. 

Results of urinalysis were normal. The hemoglobin level was 
11.2 g. The WBC count was 32,000/cu mm, with a left shift. The 
serum amylase level was normal. Abdominal roentgenograms 
showed a large dilated loop of bowel in the right upper quadrant 
(RUQ), multiple air-fluid levels on the left side of the abdomen, 
and retained feces in an undistended proximal colon (Fig 1). Rapid 
fluid resuscitation, antibiotics, and methylprednisolone (30 mg/ 
kg) were administered, and a laparotomy was performed immedi- 
ately. 

The distal jejunum and entire ileum were infarcted to within 5 
to 7 em of the ileocecal valve. The infarcted small bowel was 
wrapped around the base of a congested, distended but viable 
sigmoid colon and formed a knot. The bowel was untied with 
difficulty, and it was evident that both the small bowel and 
sigmoid colon were attached to narrowly based and elongated 
mesenteries. The infarcted ileum was resected and an enteroen- 
terostomy was performed (Fig 2). Only 175 em of small bowel 
remained. Postoperatively, the patient recovered uneventfully 
except for fat malabsorption that responded to medium-chain 
triglyceride therapy. 


COMMENT 


Excellent postmortem descriptions by Faltin? have 
allowed an understanding of the anatomy of the ileosig- 
moid knot, since at operation the precise anatomy is 
confusing, and untwisting the loops is usually described as 
lengthy and difficult. A knuckle or loop of ileum initiates 
the knot by wrapping around the narrow base of an 
elongated sigmoid colon and then passing beneath itself 
forming a half knot. As peristalsis causes more ileum to 
pass around the sigmoid colon and beneath itself, the half 
knot tightens, constricting the blood supply to both the loop 
of the ileum and the sigmoid colon (Fig 2). 

The roentgenographic findings together with the anato- 
my of the ISK are illustrated in Fig 3. The sigmoid loop (a) 
is pulled over to the right by the ileal knot. The necrotic 
ileum (b) is fluid-filled and invisible, accounting for the 
left-sided predominance of the air-fluid levels. There are 
two closed-loop obstructions, the ileum and the sigmoid 
colon, and the cecum between these two closed loops is 
similar to a vacuum and will not be distended.* 

Several factors are believed responsible for the ileosig- 
moid knot: First, a long small-bowel mesentery and a 
sigmoid colon on a narrow pedicle are thought to be 
necessary prerequisites, and were present in our case. 
Second, the small bowel is believed to initiate the knot for 
the following reasons: (a) Anatomical inspection shows the 
ileum wrapped around the base of the sigmoid colon with 
only one reported exception.' (b) A case of ileosigmoid 
knotting has occurred with a concomitant ileoileal knot, 
pointing to the active participation of the ileum. (c) The 
incidence of recurrence of a sigmoid volvulus is from 20% to 
90%, and of the 25 patients in the Uganda series not 
requiring sigmoid resection, none ever returned with a 
sigmoid volvulus. 

The third factor believed responsible for the ileosigmoid 
knot is the ingestion of a high bulk diet in the presence of 
an empty small bowel. Spaskukozky* proposed that the 
midgut volvulus was initiated by abrupt transit of a large, 
semiliquid, bulky meal into the empty proximal jejunal 
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loops, causing this heavier segment of bowel to fall into the 
left ower quadrant (LLQ); the empty loops of ileum and 
jejunum are thereby ferced into a clockwise rotation into 
the RUQ, establishinz the first 180° of torsion. The 
stomach then empties, allowing the bowel in the RUQ to 
shift to the LUQ and establish a viscious torsion. 

Evidence that this mechanism is operative in the ISK is 
found by studying the eating habits of the Bagandans in 
Uganda? and of a group of Mohammedans in Afghanistan’: 
among the Bagandans, it is customary to eat the day's food 
in ome meal. Several peunds of high-bulk food are washed 
dowa with large quant&ies of liquid in the evening. Most of 
the ileosigmoid knots o*cur in the early morning hours, and 
mos- of them occur in Uganda in the Baganda tribe. 

In Afghanistan, a g-oup of Mohammedans fast during 
one 30-day period of eæh year called the Ramadan. During 
the Ramadan, the fzithful have essentialy the same 
dietary restrictions as :he Bagandans, abstaining from all 
oral intake until sunse., when they consume large quanti- 
ties of high-bulk food amd liquids. A tenfold increase in the 
incicence of midgut vcivulus (closely akin to ISK) appears 
in Afghanistan durinz the period of the Ramadan as 
com»ared with other t mes of the year. 





Patients with ISK usually have an acute onset of colicky 
abdominal pain that quickly becomes constant and gener- 
alized. Vomiting and constipation are the rule. Occasional- 
ly, rectal bleeding occurs. These patients look very ill and 
are usually “shocky” with abdominal distention, guarding, 
rebound, and tachycardia.’ 

At laparotomy, 80% will have gangrenous bowel, either 
small bowel alone, or both small bowel and sigmoid colon. 
Seldom, however, are the sigmoid gangrenous and the 
small bowel viable. In cases where the gangrenous gut 
seems friable, the difficulty experienced in untying the 
knot can cause rupture and spillage of toxic bowel contents. 
Shepherd,? therefore, recommends transecting the small 
bowel at its point of ingress and egress from the knot to 
facilitate its untying. 

A gangrenous sigmoid loop can be managed by resection 
and either a terminal colostomy and mucous fistula or 
closure of the rectal stump. 

The mortality for ISK is about 40% to 50%, in spite of 
early presentation to a physician. Perhaps, rapid fluid 
resuscitation, preoperative broad-spectrum antibiotics, 
methylprednisolone (30 mg/kg) in the presence of shock, 
and immediate laparotomy can improve the survival rate. 
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 Lithopedion 


Stone Baby 





Charles J. Fagan, MD; Melvyn H. Schreiber, MD; Eugenio G. Amparo, MD 


* Two cases of lithopedion were encountered. In one case, 
computerized tomographic (CT) findings are illustrated. There 
are no classical clinical signs or symptoms that aid in the 
diagnosis of this rare condition. A calcified fetus and investing 
membranes are readily identified on a plain film of the abdomen, 
and these constitute an absolute sign of lithopedion. Excretory 
urography, barium enema examination, ultrasound, and CT 
represent other diagnostic modalities in the evaluation of this 
condition, but they are rarely indicated or valuable. 

(Arch Surg 115:764-766, 1980) 


he word lithopedion (from the Greek lithos meaning 

stone, plus paidon meaning child) describes a dead 
extrauterine fetus that has become calcified. Most cases 
have been discovered incidentally at the time of surgery or 
necropsy or on roentgenograms of the abdomen or pelvis. 
The rarity of the condition, coupled with the confusing, 
nonspecific appearance of the entity on ultrasound and the 
clear delineation of the condition on computerized tomog- 
raphy (CT) in one of the two cases that we have collected, 
stimulated us to prepare this report. 


REPORT OF CASES 


Case 1.—A 37-year-old woman, gravida 4, para 4, was hospital- 
ized because of a pelvic mass discovered by her family physician. 
Approximately 14 years earlier, she missed three or four men- 
strual periods, after which she consulted her family physician who 
told her that she was pregnant. She consulted another physician 
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who told her that she had fibroid tumors on her uterus and gave 
her some injections to start her period. She subsequently experi- 
enced an episode of severe abdominal pain, and shortly thereafter 
her menstrual periods became regular again. She had experienced 
episodes of lower abdominal pain intermittently since that time. 
Physical examination confirmed the presence of a left pelvic 
mass apparently separate from the uterus. Excretory urography 
(Fig 1) showed a disorganized fetal skeleton, the parts of which 
were clumped together within a partially calcified sac in the pelvis. 
Ureteral compression produced mild bilateral hydronephrosis. 
Barium enema examination showed extrinsic displacement of the 
sigmoid colon, and a hysterosalpingogram (Fig 2) showed the 
normal-sized uterus to be empty. A preoperative diagnosis of 
lithopedion (old calcified ectopic pregnancy) was made. 
Exploratory surgery was done and the left adnexal mass was 
removed. It was an old tubal pregnancy that had apparently 
progressed to about six or seven months’ gestation. It had 
regressed in size after the death of the fetus. The fetal soft parts 
had been absorbed and only the fetal skeleton remained within a 
cystic cavity bounded by thickened and calcified membranous wall 
(skeletonization). The patient made an uneventful recovery. 


This is an example of a lithokelyphopedion in which the 
fetus and investing membranes are calcified. 


Case 2.—A 72-year-old woman, gravida 1, para 1, with chronic 
arterial and venous insufficiency, was hospitalized because of 
numerous infected stasis ulcers. Physical examination disclosed 
the presence of a 22-week-sized pelvic mass that extended into the 
lower abdomen. The patient denied knowledge of the mass. 

Menarche occurred at age 15 years and was followed by a normal 
menstrual history until age 18 years, when the patient was 
delivered of her first and only child. After that time, her men- 
strual history changed, and her periods became irregular and 
intermittent. Menopause occurred at age 42 years (30 years prior 
to admission). 

An ultrasound study disclosed an empty, small, postmenopausal 
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Fig 1.—Case 1. Excretcry uro- 
gram shows presence ef large 
and irregularly calcified mass in 
pelvis and lower abdomen, 
above level of uterus amd con- 


Fig 2.—Case 1. Hysterosalpingogram shows empty uterus of 
normal size, displaced to left by large and irregularly calcified 
pelvic mass consisting of membrane surrounding randomly dis- 
tributed fetal parts, thereby confirming diagnosis of extrauterine 
pregnancy. 





Fig 3.—Case 2. Anteroposterior 
film of abdomen demonstrates 
large, oval, calcified, 22-week 
size mass containing fetal skele- 
ton. 


taining fetal parts in cisarray. 
Calcified membrane surrounds 
fetal parts. Mild bilatera hydro- 
nephrosis has been produced by 
ureteral compression frem pel- 
vic mass. 





Fig 4.—Case 2. Transverse computerized tomographic images (left and right) through pelvis show lithopedion 
complex consisting of fetal skeleton, calcified fetal soft parts (open arrows), and calcified fetal membrane (closed 
arrows) independent from, but encircling, fetus; S indicates fetal skull and IT, maternal ischial tuberosities. 


uterus displaced to the le?t by a readily palpable pelvic mass. The 
superior margins of the mass could be imaged, but the actual size, 
shape, and internal consistency of the mass could not be discerned 
as there was no sound transmission through it. Accordingly, an 
anteroposterior film of the abdomen (Fig 3) was obtained. It 
showed a large, egg-shaped calcific mass containing a fetal 
skeleton. A subsequent €T study (Fig 4) demonstrated skeletal 
parts with calcification of fetal tissue and investing membranes. 


The diagnosis of lithokelyphopedion was established by 
the abdominal film aad verified by the CT study. The 
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patient's age and general medical condition precluded 
surgical innervation for this asymptomatic condition. 


COMMENT 


These two cases represent classic examples of lithope- 
dion formation, an entity described as early as the tenth 
century by Albricasis, a surgeon of the Arabic era of 
medicine. Our present concept of lithopedion formation 
dates back to 1888 when Küchenmeister? noted that calcifi- 
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cation may involve the fetus, membranes, placenta, or any 
combination of these structures. Accordingly, he proposed 
the following classification: (1) lithokelyphos (stone sheath 
or eggshell), in which the membranes alone are calcified 
and form a hard shell surrounding the fetus; the fetus may 
undergo slight change only or may be completely skeleton- 
ized but is not involved in the process of calcification; (2) 
lithokelyphopedion (stone sheath child), in which both the 
membranes and the fetus are calcified; and (3) true litho- 
pedion (stone child), in which the fetus is infiltrated with 
calcium salts and calcification of the membranes is negli- 
gible.*5 

The incidence of lithopedion formation has been variably 
reported as 1.5% to 2.0% of ectopic pregnancies,'-*-5 and the 
incidence of ectopic pregnancy is 0.3% to 1.0% of all 
gestations.'* Thus, lithopedion formation is a rare occur- 
rence, with less than 300 cases reported in the world 
literature, to our knowledge. The early diagnosis of ectopic 
pregnancy by the combination of clinical evaluation, quan- 
titative gonadotropin analysis, and ultrasonography will 
prompt early surgical intervention and result in the entity 
becoming even rarer. 

Lithopedion formation has been described in women 
with an age range of 30 to 100 years; the duration of 
retention of the lithopedion was estimated to be from four 
to 60 years." 

Conditions necessary for the development of a lithope- 
dion are the following'''*: (1) The pregnancy must be 
extrauterine by virtue of uterine rupture, missed tubal 
abortion, ovarian pregnancy, or abdominal pregnancy. (2) 
The fetus must survive more than three months. A shorter 
survival time results in absorption of the fetus and no 
nidus for calcification or lithopedion formation. (3) The 
abnormality must escape medical detection. (4) The fetus 
must remain sterile. (5) The necessary conditions for 


deposition of caleium must be present. 

There are no classical clinical signs or symptoms that aid 
in the diagnosis. A palpable pelvie or abdominal mass has 
been described, but most of the cases have been discovered 
as incidental findings at the time of surgery, necropsy, or 
on roentgenograms of the pelvis and abdomen taken for 
various reasons. The roentgenographie and CT appear- 
ances are characteristic (Fig 3 and 4) and do not present a 
diagnostic problem. However, a patient with a lithopedion 
manifested by a palpable mass may well have the condition 
evaluated first by ultrasonography. The study can present 
a diagnostic puzzle for the ultrasonographer as the caleium 
content of the lithopedion will block sound transmission 
precluding the attainment of meaningful images. Comput- 
erized tomography provides the best images to ascertain 
whether the calcification that is present involves the fetus, 
membranes, placenta, or any combination of these struc- 
tures. However, this information is of no clinical value, and 
the use of CT to diagnose lithopedion is redundant and 
expensive. The calcified fetus and investing membranes 
are best identified on a plain film of the abdomen.» 

The differential diagnosis includes pelvic masses that 
calcify or contain calcium. Lesions, such as teratoma of the 
ovary, calcification of a cystadenoma or cystadenocarcino- 
ma of the ovary, calcification of a myoma of the uterus, and 
calcification of the epiploic appendage, may be confused 
with a lithopedion only under the most unusual circum- 
stances.’ 

Although many lithopedions remain in the abdomens of 
their hosts in perfect harmony, complications, such as 
volvulus of the cecum due to lithopedion formation,’ have 
been reported. Accordingly, surgical removal of any dead 
abdominal fetus or lithopedion as soon as the diagnosis has 
been established is warranted.’ 
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Extra-anatomical Bypass 
of Iliac Vein Obstruction 


Use of a Synthetic (Expanded Polytetrafluoroethylene [Goretex]) Graft 


Alexander W. Clowes, MD 


* A long synthetic craft polytetrafluoroethylene was used to 
provide an extra-anatomic bypass of an iliac vein obstruction 
secondary to recurrent thrombophlebitis. The graft has remained 
patent during the 12-month period of observation. A distal, 
previously placed arteriovenous fistula in this spb sinc was 
important. 

(Arch Surg 115:767-769, 1980) 


‘though the use of synthetic vascular grafts in arterial 
reconstruction has met with considerable success, the 
same has not been true in the venous system.'’* Recently, 
several investigators Fave found that expanded polytetra- 
fluoroethylene (PTFE) (Gore-Tex) will serve in experimen- 
tal models as a short seement venous interposition graft in 
the »ortal and vena caval systems.'* The clinical applica- 
tion of expanded PTFE in venous surgery has been limited. 
Norton and Eiseman' -eported the use of PTFE in three 
patients for replacement of a portal vein segment invaded 
by tumor. Rosenthal e£ al* have recently used expanded 
PTFE to perform mesccaval shunts. 

In the present cireumstance, a long expanded PTFE 
graft was used to bypass an obstructed external iliac vein 
when other conventionzl methods were not available. The 
presence of an established bovine graft popliteal artery to 
saphenous vein hemodialysis fistula undoubtedly has con- 
tributed to the patency of the venous bypass. 


REPCRT OF A CASE 


A 61-year-old man was admitted to the renal service of the 
Cleveland Veterans Adminstration Hospital in August 1978, with 
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a chief complaint of incapacitating edema and deep venous 
thrombophlebitis of his right leg. Chronic renal failure developed 
that was probably related to heroin addiction, and in February 
1976, he required a vascular access procedure for dialysis. A 7-mm 
bovine popliteal artery-to-femoral vein graft was inserted in the 


‘right leg. Four months later, mild edema developed in the right leg 


that subsided when the leg was elevated. Subsequently, he had 
three episodes of thrombophlebitis that resolved with elevation of 
the leg and anticoagulant drug therapy. 

A venogram in September 1977, demonstrated marked femoral 
and iliac vein obstruction. A second venogram in November 1977, 
showed recanalization of the femoral vein but persistence of the 
external iliac vein block. Substantial visible venous collateral about 
the hip developed; he complained of intractable edema of the right 
leg that was associated with severe calf pain on ambulation. He 
described the pain as a bursting ache. Throughout this period, the 


‘bovine fistula remained patent and was used for hemodialysis. His 


medical history was important in that his left saphenous vein was 
stripped in 1964, The patient has not had heroin injections for 
more than ten years. Venograms on this admission through the 
bovine graft and the left femoral vein demonstrated a discrete 
right external iliac vein block with substantial venous collateral 
about the right side of the pelvis; the collateral drained into the 
right hypogastric vein (Fig 1). The left iliac venous system and 
inferior vena cava were normal (Fig 2). 

Because the bovine graft was patent and in satisfactory condi- 
tion and the patient had incapacitating postphlebitis symptoms in 
the right leg, a venous bypass procedure was contemplated. Since a 
saphenous vein crossover as described by Palma and Esperon* was 
not possible, a synthetic graft femoral vein-to-femoral vein bypass 
was planned. The common femoral veins were dissected out 
bilaterally through vertical groin incisions and an 8-mm expanded 
PTFE graft 22 cm in length was placed in a subcutaneous tunnel 
across the abdominal wall. End-to-side everting anastomoses were 
performed between the spatulated graft and the common femoral 
veins using a No. 5/0 polypropylene (Prolene) running stitch. 
Venous pressure in the right femoral vein decreased from 34 mm 
Hg with the graft occluded to 14 mm Hg with the graft open. 
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Fig 1.—Venogram was performed by injecting contrast through needle placed in bovine popliteal 
artery to saphenous vein fistula in right leg. Left, Early phase demonstrating distal right external iliac 
vein occlusion. Right, Late phase demonstrating venous drainage via collateral to vena cava. 





Fig 2.—Venogram demonstrating patent left iliofemoral venous 
segment and inferior vena cava. 


Fig 3.—To obtain roentgenogram, angiographer inserted catheter 
into left femoral artery and positioned tip in right external iliac 
artery before injection of contrast. Roentgenogram demonstrates 
free flow of contrast from right femoral vein through polytetra- 
fluorethylene graft to left iliofemoral venous system. Venogram 
was obtained two months after surgery. 








After surgery, the peripheral edema rapidly subsided, and the 
patient was left with 2+ pitting pretibial edema that was easily 
controlled with support stockings. His incapacitating venous clau- 
dica-ion has completely disappeared, and he is able to ambulate 
without difficulty. As progressive thrombosis of the subcutaneous 
collateral about the hip has occurred, a thrill has become apparent 
in tke graft. Follow-up venograms via the left femoral artery at 
two months demonstrated graft patency (Fig 3). In the course of a 
shor- (12 month) follow-up period, his pain symptoms have not 
recurred and the graft has remained patent. 


COMMENT 


Bypass of venous ebstructions has, in the past, been 
difficult to accomplish. Palma and Esperon, Dale," and 
Dal» and Harris” demonstrated that satisfactory bypass of 
discrete iliac venous blocks could be obtained by transpos- 
ing the contralateral saphenous vein across the abdominal 


wal and anastomosing the distal end of the saphenous vein - 


to tne dilated common femoral vein. Subsequent series, as 
rev:ewed by Smith and Trimble,’ document a satisfactory 
result with this operation in between 60% and 75% of the 
pat ents with iliac vein obstruction caused by tumor or 
phlebitis. Frileux et a? and Dumanian et al? attempted to 
improve these results by incorporating a temporary saphe- 
nof2moral arteriovenous fistula distal to the venovenous 
anastomosis. Discrete femoral vein blocks have also been 
suc-essfully by passed’? using the C saphenous 
veia. 

. £ttempts at venous &Ghetitütión- or bypass using syn- 
thetic grafts have consistently failed due to the lack of a 
sui-able nonthrombogenie venous substitute. Recently, 
Soyer et al" demonstrated in pigs that without | coagulation, 


24 5f 27 short-segment expanded PTFE grafts remained . 


patent for periods between two weeks. and six months in 
the portal venous, thoracic vena caval, inferior vena caval, 


anc external iliac venous systems. Others. have also 


reported the use of expanded PTFE grafts for venous 
replacements i in experimental animals." A * Because of their 





own experimental results, Norton and Eiseman’ tried and 
successfully used 9-mm expanded PTFE grafts to replace 
segments of portal vein involved with carcinoma in three 
patients. 

Several groups have recently reported excellent results 
with PTFE grafts in vascular access'^'' and small-artery 
bypass'**! operations. In view of these results and the 
absence of a saphenous vein in the patient's left leg, we 
decided to use an expanded PTFE graft to bypass the 
obstructed right iliac vein. In reality, the femoral vein- 
to-femoral vein graft represented more than a simple 
venous bypass; it was in fact an extension of an arteriove- 
nous fistula that originally had been constructed between 


— the popliteal artery and femoral vein. The presence of a 


high-flow arteriovenous fistula has undoubtedly contrib- 
uted to the patency of this graft. Synthetie graft venous 
bypasses of this length (22 cm) have not been undertaken 
in the past and probably should not be done except in 


special cireumstances, such as the case reported here. Our 


result does support the concept that long-term patency of 
venous grafts might be improved by the deliberate inser- 
tion of a temporary distal arteriovenous fistula. Certainly 
had an adequate saphenous vein been available in the 


| patient's left leg we would have attempted a saphenous 


vein crossover as described by Palma and Esperon’ and 
Dale.” Theoretically, a graft placed in an extra-anatomical 
position is at risk for inadvertent occlusion and thrombosis 
due to compression; however, this problem has not arisen in 


our patient. A right common iliac vein-to-femoral vein 


bypass was contemplated but the idea was rejected because 


— of the massive collateral about the hip and the patient's 
fragile condition. | 


Bo 


This report. documents the use of a long synthetic graft (expanded PTFE) 


to opes an iliac vein obstruction secondary to recurrent thrombophlebitis. 


e graft. has remained patent during the nine-month period of observa- 


tion. The ‘importance of a distal previously placed arteriovenous fistula in 


this cireumstance is emphasized: 
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Brief Clinical Note 


Invasive Primary Cutaneous Phycomycosis 


in Diabetic Leg Ulcers 


J. Walton Tomford, MD; Diana Whittlesey, MD; Jerrold J. Ellner, MD; Joseph F. Tomashefski, Jr, MD 


* Two cases of cutaneous phycomycosis in the form of 
diabetic leg ulcers were diagnosed by culture and biopsy dem- 
onstration of invasive fungal infection. The first patient had an 
infected vesicular skin lesion. Systemic amphotericin B therapy 
and repeated debridement were curative. A posttraumatic leg 
ulcer developed in the second patient in the setting of hypergly- 
cemia and renal insufficiency. Aggressive infection necessitated 
a curative amputation. Phycomycetes can cause or complicate 
diabetic leg ulcers and such infections may require biopsy for 
early recognition and subsequent successful therapy. 

(Arch Surg 115:770-771, 1980) 


ungi of the Phycomycetes class have assumed increas- 

ing surgical importance in cutaneous infections. 
Recently, primary cutaneous phycomycosis has been asso- 
ciated with burns, ileostomies and colostomies, trauma, 
compound fractures, and an intravenous cannula.' Postop- 
erative wound infections with Phycomycetes have been 
recently associated with elasticized adhesive tape dress- 
ings." Most of the patients have been diabetics. Consider- 
ing the frequency with which diabetics with leg ulcers are 
hospitalized, it is unusual that to our knowledge there are 
only two reported cases of leg ulcers infected with Phyco- 
mycetes. We have recently seen two additional diabetic 
patients with phycomycotie leg ulcers. This experience 
suggests a more common syndrome than previously recog- 
nized. Diabetic patients with leg ulcers generally require 
surgical therapy. Thus, surgeons should have some knowl- 
edge of this type of fungal infection. 
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REPORT OF CASES 


Case 1.—A 65-year-old diabetic woman was hospitalized for 
treatment of an ankle ulcer and ketoacidosis. Vesicular leg lesions 
developed one month prior to admission; one of these became 
infected, prompting hospitalization. A leathery 5-em ulcer with an 
unusual appearance was noted on the anterior aspect of the left leg 
(Fig 1) Its margins were erythematous, slightly purulent, and 
undermined. The ulcer was debrided and biopsy specimens were 
taken of the margins. Histologic sections showed vascular invasion 
of viable tissues by hyphae diagnostic of Phycomycetes sp (Fig 2). 
Cultures yielded a Rhizopus sp. The ulcer was treated with 
repeated debridement and parenteral amphotericin B. After 1!ó 
months, the wound was not healed and biopsy specimens showed 
persistent fungal infection. Amphotericin B therapy was contin- 


Fig 1.—Case 1. Leg ulcer. 
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ued ^or a total dose of 4 g. The ulcer eventually healed com- 
pletely. 

Case 2.—A 64-year-old diabetic woman was hospitalized because 
of a leg ulcer and mild hyperglycemia. Three weeks before 
admission, she injured her left ankle. The resulting abrasion 
deveoped into a painful, 8 x 10-cm, foul-smelling ulcer above the 
insertion of the Achilles’ tendon. The center of the lesion was 
necretic with eschar formation. There was a 1-cm violaceous, 
slightly indurated border with bulli weeping clear fluid. The ulcer 
was set on an all ill-defined erythematous base. Parenteral 
clindamycin therapy was started and the ulcer was debrided. 

Nevertheless, the ulcer enlarged and an excisional biopsy speci- 
men showed acute inflammation with broad hematoxylinophilic 
irregularly branching nenseptate hyphae invading neural and 
vascular structures. Cultures contained Rhizopus sp. With recur- 


Arch Surg—Vol 115, June 1980 


Fig 2.—Case 1. Vascular invasion by Rhizopus sp. Numerous 


a 
* hyphae are infiltrating small subcutaneous artery. Arrowheads 


demonstrate representative hyphae in longitudinal and trans- 





Ñ verse section (hematoxylin-eosin, x 120). 


rence of infection, below-the-knee amputation was performed. 
The patient did not receive antifungal antibiotics and she recov- 
ered. 


‘COMMENT 


These two patients show that primary Phycomycetes 
infections can mimic or complicate diabetic leg ulcers that 
are usually associated with trauma, neuropathy, vascular 
insufficiency, and/or bacterial cellulitis. Hyperglycemia 
with or without acidosis is an important predisposing 
factor. This ubiquitous fungus frequently contaminates 
incubators, body orifices, etc; diagnosis must be based on 
biopsy-proved vascular invasion as well as culture.' Routine 
hematoxylin-eosin staining of the biopsy specimens is a 
sensitive and specific way to detect phycomycotic infec- 
tion.' Our experience indicates the importance of biopsy in 


` diabetics with leg ulcers with an atypical appearance or 


with progression despite customary treatment. 

The surgical approach is central to the diagnosis and 
management of cutaneous phycomycosis in diabetic leg 
uleers. Excision of the ulcer alone was curative in one 
previously described patient; debridement plus topical and 
oral iodides were curative in the other reported case.' 
Although ideally surgical debridement should remove all 
nonviable and infected tissue, this goal must be tempered 
by the tenuous vascular status of the lower extremity in 
the diabetic patient. As shown by our case 1, amphotericin 
B as an adjunct to judicious surgical debridement may 
obviate the need for amputation. 


Nonproprietary Names and Trademarks of Drugs 


Amphotericin B—Fungizone. 
Clindamyein—Cleocin. 
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Experimental Surgery 


Regeneration of the Spleen After Ectopic 


Implantation and Partial Splenectomy 


F. Enrique Alvarez, MD, Ralph S. Greco, MD 


* Overwhelming postsplenectomy infection is a well-defined 
clinical entity resulting from the inability of the splenectomized 
host to combat infections with encapsulated bacteria. Because 
of this lethal complication, a number of alternatives to splenec- 
tomy have been studied, including autotransplantation of the 
removed spleen or partial splenectomy. The ability of the splenic 
tissue to regenerate depends on the type of procedure selected. 
In this study, the regenerating capacity of the splenic tissue is 
studied in 99 Sprague-Dawley rats. These animals were sub- 
jected to surgical autotransplantation and partial splenectomy. 
Our results demonstrated the superiority of partial splenectomy 
over autotransplantation in terms of regeneration of the splenic 
mass. 

(Arch Surg 115:772-775, 1980) 


iN 1952, King and Shumaker' called attention to the 
relationship between splenectomy and infection in 
infants. Numerous reports have followed during the past 
two decades, and overwhelming postsplenectomy infection 
now is a well-defined entity. These infections occur with 
greater frequency during infancy and childhood, are more 
common after splenectomy for hematological problems, 
but also happen after splenectomy for trauma. 
Alternative methods of therapy to avoid splenectomy 
have included nonoperative management of splenic trau- 
ma,' total devascularization of the retained spleen, auto- 
transplantation of splenic tissue into an ectopic site, and 
partial splenectomy.** Autotransplantation has been per- 
formed in several ways, ie, transplantation of the whole 
spleen into an ectopic site, implantation of fragments into 
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the peritoneal cavity (splenosis); and transplantation of 
splenic tissue fragments subcutaneously. The fate of these 
autogenous transplants has been studied, and they have 
been found to regenerate into splenic tissue of normal 
architecture.* 

Partial splenectomy has been performed by retaining 
part of the normal blood supply.and obtaining hemostasis 
on the cut edges of the spleen by using hemostatic 
substances and mechanical means.’ We attempt to define 
the advantages of one group of procedures in terms of 
regeneration of splenic mass and technical feasibility. 


MATERIALS AND METHODS 


Ninety-nine 1-month-old Sprague-Dawley rats were used in our 
experiments. Twenty rats were splenectomized under ether anes- 
thesia through a left subcostal incision, and the weights of the 
whole spleens were obtained. At the same time, a 0.5-em portion of 
the upper pole of the spleen was weighed, and a 0.5-em portion 
located at the level of the hilar vessels was also weighed as a 
baseline. The remaining 79 rats were distributed in the following 
manner, according to the surgical manipulations performed; group 
l, eontrol group (intact animals); group 2, subcutaneous frag- 
ments, whole spleen fragmented and implanted into a subcuta- 
neous pocket; group 3, total implants, whole spleen implanted into 
a subcutaneous pocket; group 4, short gastric remnants, 0.5-cm 
portion of upper pole of spleen left in situ connected to short 
gastric vessels; group 5, hilar remnants, 0.5-cm portion of spleen at 
level of hilum was left in situ connected to splenic artery and vein. 
Groups 1, 4, and 5 are reviewed in Fig 1. 

The rats were allowed to grow, and 16 weeks later were killed. 
The whole spleens, fragments, and remnants were weighed. 
Histopathologic sections were performed for each group. 


RESULTS 


The baseline weights for the spleens of 1-month-old rats 
are shown in Table 1 and Fig 2. The final weights of the 
spleens in the 20-week-old rats are shown in Table 2 and 
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Table 1.—Baseline Weights for 1-Month-Old Rats 


av Weight, g 
0.3098 

0.0688 
0.0700 


SD, g 
0.079 
0.012 
0.014 


V"hole spleens 
Short gastric remnants 
Hilar remnants 


Table 2.—Final Weights in 20-Week-Old Rats 


2 0.1182 0.1038 
3 0.1200 0.0565 


4 0.2475 0.0915 


5 


*Group 1, control rats with spleen intact; group 2, subcutaneous 
fragments; group 3, total implants; group 4, short gastric remnants; group 
5, hitar remnants. 





Fig 3. The baseline and final weights were analyzed by 
Durean’s multiple range test for paired differences 
between groups. : 

These data demonstrated that total subcutaneous 
implants and subcutaneous fragments weighed less than 
the spleen mass originally implanted (weight losses of 
0.1898 and 0.1916 g, respectively), and the short gastric and 
hilar remnants actually gained weight when compared 
with our baseline data for these groups (weight increases 
of 178 and 0.149 g, respectively). 

When these final results in 20-week-old rats were com- 
pared among themselves, the subcutaneous implants and 
fragments (groups 2 and 3) were found to behave in a 
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Fig 1.—Left, Vascularity of spleen. Right, Hilar remnants. 
Bottom, Short gastric remnants. 


similar fashion and failed to show any statistically signif- 
icant difference. At the same time, no statistically signifi- 
cant difference was encountered between the short gastric 
and hilar remnants (groups 4 and 5). However, a statisti- 
cally significant difference was evident between the frag- 
ments and implants and the remnants, demonstrating 
superior and more rapid weight gain in the remnants 
(P < .01). 

Histopathologic sections showed normal splenic architec- 
ture in all groups. Also, previous study by this laboratory 
with the same manipulations in C3H mice demonstrated 
radionucleotide uptake by all forms of manipulation. 


COMMENT 


In this study, the growth of heterotopically transplanted 
splenie tissue was not statistically significant, and the 
spleens in this group failed to gain weight. This finding 
differs somewhat from findings by previous authors. 
Tavassoli et al* showed that splenic fragments implanted 
subcutaneously regenerate into normal splenic tissue. The 
implant initially undergoes degeneration. Necrosis later 
oceurs from the center of the implant to the periphery, and 
four weeks after implantation the weight of the reconsti- 
tuted spleen stabilized above the weight of the implanted 
tissue. This weight gain followed a linear pattern, which is 
lost when the initially implanted tissue mass exceeds 100 
mg.* Also mentioned as a factor for appropriate weight 
gain has been the type of tissues the fragment is in contact 
with, and the degree of comminution of the fragments. 
Whole splenic implants studied in mice failed to regain 
their original weight.* In this study, the lack of weight gain 
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Fig 3.—Final weights of spleen in 20-week-old rats. Group 1, control rats; 
group 2, subcutaneous fragments; group 3, total subcutaneous 


Fig 2.—Baseline weights for spleens of 1-month-old rats. 
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of the implants can be explained by the original amount of 
tissue implanted (>100 mg) in both groups 2 and 3 and 
possibly to the degree of comminution of the original 
fragments. 

Partial splenectomy, either hilar or short gastric, fared 
far better than heterotopic transplantation. Attempts at 
partial splenectomy have become more popular since the 
advent of topically applied hemostatic agents and improve- 
ment of surgical technique using Teflon bolsters along 
with the suture material. Also, the current knowledge of 
the transverse trabecular pattern of the vascular supply to 
the spleen and the statistical evidence that many lacera- 
tions of the spleen are transverse and usually do not cross 
any major segmental artery has resulted in more frequent 
attempts at splenic salvage.**-" 

Pearson et al'* have reported that intraperitoneal spleno- 
sis may be a more common occurrence after traumatic 
splenic rupture than previously thought, and they hypothe- 
sized that the lower incidence of sepsis after splenectomy 
for trauma may be due to protection from these regener- 
ated splenic deposits. Conversely, animal models demon- 
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implants; group 4, short gastric remnants; group 5, hilar remnants. 
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strate no difference between intraperitoneal and subcuta- 
neous splenosis in terms of regeneration.*'*'* More impor- 
tant studies of splenosis, regardless of location, show 
return of immunologic functions but little, if any, protec- 
tion against pneumococcal challenge.'* Finally, the demon- 
stration that partial splenectomy in animals is, at least, 
partially protective against sepsis'® supports the conclusion 
that the spleen's blood supply plays a far more important 
role in protection against postsplenectomy sepsis than does 
its immunological functions. 

Thus, our data, which were based solely on weight gain 
and structure, support the conclusion that partial splenec- 
tomy, even when the splenic artery and vein must be 
sacrificed, is superior to heterotopic implantation. 
Although splenic mass per se is not indicative of protection 
against sepsis, it is clear that the spleen’s blood supply is 
the most critical factor in regeneration. 


Conclusion 


Our data demonstrate that splenic remnants regenerate 
better than the splenic implants and fragments. This 
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supports the contention that partial splenectomy is 
superior to heterotopic transplantation in terms of weight 
gain. Most important, it clearly demonstrates that small 
splenic remnants, even those attached only to the short 
gastric vessels, will result in a functioning spleen with 
normal histological architecture. Therefore, in the child 





who must undergo laparotomy for splenic rupture, salvage 
of small splenic remnants, even after sacrificing the 
splenic artery and vein, is justified. 


This study was supported by grant 27-2541 from the Foundation of the 
College of Medicine and Dentistry of New Jersey, Piscataway. 
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Editorial Comment 


These studies add to our understanding of the potential for 
preserving bits of spleen capable of growth and demonstrate that 
small hilar and gastric remnants with some retained blood supply 
uncergo substantial growth in rats during a six-week period, from 
the time zhe operation is performed at 1 month of age, and also 
that they have norma! splenic architecture. Other methods of 
homotransplantation did not succeed. An important additional 
stuly that the authors might consider is to learn whether the 
gastric or hilar remnant not only grows but is capable of increas- 
ing the animal's resistance to infection. Whether the results 
obtained in young rats are transferable to human beings remains 
to be confirmed by an adequate number of observations. 
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There is general agreement that the spleen should be preserved 
when possible. When splenectomy must be performed, it would be 
advantageous to have a method for leaving a portion that would 
grow and function normally, provided, of course, that the opera- 
tion were done for a condition not associated with harmful effects 
of the spleen itself, for example, trauma. There would seem to be 
no indication for trying to reestablish or preserve splenic function 
when the spleen is removed to relieve the patient of such 
splenic-induced difficulties as occur in congenital spherocytosis. 

Harris B. SHUMACKER, JR, MD 
Indianapolis 
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Peritoneal Adhesions 


Prevention With the Use of Hydrophilic Polymer Coatings 


Eugene P. Goldberg, PhD; John W. Sheets; Mutaz B. Habal, MD, FRCS(C) 


* Postoperative adhesions, especially peritoneal adhesions, 
pose an increasingly serious surgical problem. Modern surgical 
studies have generally attempted to deal with the problem after 
extensive surgical tissue damage has already occurred. This 
report focuses on our preliminary findings from exploratory 
laparotomies with canine and rat animal models, which suggest 
(1) that inadvertent and generally unappreciated serosal trauma 
_ may occur by contact adhesion as well as abrasion and drying 
. mechanisms and (2) that hydrophilic polymer coatings, such as 
povidone (polyvinylpyrrolidone), may be effective in protecting 
the peritoneal surface from damage. This opens up an important 
new approach to dealing with the problem: application of adhe- 
sive and lubricating tissue and surgical material coatings prior to 
surgical manipulations to limit tissue damage and thereby 
minimize postoperative complications. The implications of this 
study to many other surgical procedures may also be of consid- 
erable consequence. 

(Arch Surg 115:776-780, 1980) 


ur studies of interactions between tissue and surgical 
materials in ophthalmie surgery have led to the 
discovery of a contact adhesion or "sticking" phenomenon 
that may often produce serious unsuspected tissue dam- 
age. These studies have also indicated that hydrophilic 
polymer coatings interfere with such sticking of tissue and 
materials. Adhesions of the peritoneum now constitute one 
of the most serious postoperative complications of surgical 
procedures involving opening the abdominal cavity and 
manipulation of internal organs. We have, therefore, 
examined the question of tissue-damaging mechanisms in 
abdominal surgery to explore the use of hydrophilic poly- 
mers to prevent peritoneal adhesions. Our approach is 
rooted in the idea that protection of abdominal tissue from 
manipulative damage with polymer coatings might be 
possible and so limit the occurrence of postoperative 
adhesions. 

The following is a preliminary report describing explora- 
tory laparotomies in canine and rat animal models con- 
ducted to compare conventional, accepted laparotomies 
. with procedures wherein we applied hydrophilic polymer 
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solutions (povidone [polyvinylpyrrolidone] and dextran) to 
tissue surfaces, surgical gloves, and sponges prior to 
contact with internal organs and tissue. An important 
aspect of these surgical experiments was our evaluation of 
the polymeric agents as protective coatings to prevent 
tissue damage prior to organ manipulation rather than for 
treatment of damage that had been produced by operative 
manipulations. 


MATERIALS AND METHODS 


The experimental plan was to perform exploratory laparotomies 
on rat and canine animal models under simulated operat:ng room 
conditions in which the surgeon performs a clean, noncontaminat- 
ing exploratory laparotomy and yet obtains massive intra-abdom- 
inal adhesions. Experiments, therefore, avoided by design use of 
contamination procedures that produce maximal adhesions. Fur- 
ther, we were not interested in the bacteriological mechanism for 
production of adhesions but in the purely mechanical aspect of 
manipulations as the major contributing factor. The aim was to 
evaluate hydrophilic polymeric materials as tissue-protective 
agents. 

A standard protocol of manual examination and manipulation of 
the intra-abdominal organs was used, including exteriorization of 
the bowel to simulate routine intraoperative exploration without 
opening any viscus or producing any contamination. The hydro- 
philic polymer solution coatings, povidone and dextran, were 
applied to all abdominal tissue surfaces, surgical rubber gloves, 
and sponges prior to manipulation immediately after opening the 
abdomen; an additional amount of polymer coating was introduced 
into the abdominal cavity just before closing. In the canine 
experiments, control studies were designed to simulate both the 
recommended surgical practice (wetting of sponges and exposed 
tissue surfaces with saline) and the too frequently used “normal” 
procedure with dry sponges. A simple in vitro experiment simulat- 
ing surgical abrasion was also conducted by rubbing canine 
intestinal surfaces with a rubber-gloved finger with and without 
povidone coating. 


Evaluations of Dextran and Povidone in Dogs 


Female mongrel dogs (12 to 20 kg) raised at the university's 
farm were anesthetized initially with thiamylal (Sorital) sodium 
(20 mg; 0.5 mL/kg of dog's weight); anesthesia was maintained 
with halothane with controlled ventilation following insertion of 
an endotracheal tube. Abdomens were prepped with a povidone- 
iodine (Betadine) solution and were draped for a sterile intra- 
abdominal procedure. A midline incision was made with a cold 
knife, and bleeding vessels were electrocoagulated. Dogs were 
divided into the following four groups of four dogs each, and all 
were subjected to a complete exteriorized bowel exploration as 
follows: (1) organs manipulated with dry gloves and dry sponges, 
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“normal surgery”; (2) manipulation with dry gloves but using 
sponges wet with saline and organs wet with sterile saline, normal 
recommended surgical procedure; (3) gloves and sponges wet with 
25 wt% dextran (200,000 to 300,000 molecular weight [mol wt] ) in 
saline solution—immediately after opening, 50 mL of dextran 
solution was sprayed on exposed organs before manipulation; just 
before closure, 50 mL of dextran solution was again sprayed on 
organs; (4) same as 3, with 25 wt% povidone (40,000 mol wt) in 
saline. 

For each dog a standardized procedure for organ manipulation 
was used involving palpation of all organs, exteriorization of 
bowd, bimanual palpation, and replacement of bowel, and the 
abdominal wall was closed in layers. An additional animal was 
used to provide intestinal tissue samples for in vitro studies of 
tissue damage. Experimental animals were housed separately and 
fed rormal diets. Surviving animals were examined eight days 
after initial surgery by exploratory laparotomy, and adhesions of 
the vound and small intestine were graded on a numerical scale 
based on degree and extent of adhesion bands. Figures 1 and 2 
depict this surgery. 


Evaluation of Povidone in Rats 


Twenty female Sprague-Dawley rats (185 to 200 g) were anes- 
thetized with pentobarbital and divided into two groups. For the 
control group of ten, the abdominal wall was opened and all 
intra-abdominal organs were examined bimanually. Exterioriza- 
tion was necessary to simulate clinical conditions for exploratory 
laparotomies. Abdominal contents were exposed, gently explored, 
and manipulated with dry gloves and sponges for five to ten 
minutes, the abdominal wall was closed in layers, and the incision 
was sutured. For the second group, the procedure was repeated, 
but immediately after the abdominal wall incision was made, 5 mL 
of 25 wt% povidone (40,000 mol wt) solution in saline was sprayed 
into -he abdominal cavity and all manipulations were performed 
with gloves and sponges wet with the povidone solution. Just 
before closure, an additional 5 mL of povidone solution was 
sprayed over the exposed organs. Rats were maintained in indi- 
vidual cages for observation. Eight days after surgery surviving 
rats nad ar exploratory laparotomy, and intestines and organs 
were examined for adhesions. The presence of intra-abdominal 
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Fig 2.—Close-up view of eight-day adhesions of dog intestine in 
control group. 


adhesions were evaluated with a numerical scale similar to that 
used for the dog experiments. 


Povidone and Dextran 


The two polymeric materials evaluated were prepared as viscous 
solutions in buffered saline of 25 wt% povidone (40,000 mol wt 
[GAF PVP-30]) and 25 wt% soluble dextran (200,000 to 300,000 mol 
wt [Sigma]). All solutions were prepared in sterile saline under 
clean room conditions. We selected povidone and dextran for these 
experiments for many reasons, including their widespread accep- 
tance and use in a variety of medical applications. Molecular 
weight and solution concentrations were chosen for initial experi- 
ments on the basis of previous experience in ophthalmic surgery, 
with the objective of emphasizing the probability of forming and 
maintaining a viscous, moist, adhesive, and lubricating boundary 
layer on tissue and mating surgical materials' surfaces. 


Evaluation of Animal Experiments 


A numerical rating scale was used to derive objective data from 
subjeetive observations. Ratings were based on examination of the 
wound and small intestine and were scored on the following scale: 
0, no adhesions; 1, very slight evidence for adhesions; 2, slight to 
moderate number of adhesions; 3, moderate to extensive adhe- 
sions; and 4, massive and extensive adhesions. 

For rat experiments, the score for each animal represented a 
consensus of three surgical observers. The dog experiments were 
scored by two surgical observers. Scores were averaged for each 
test group, the lowest average score was assigned a value of 1.0 
and higher scores were assigned appropriate relative values 
compared to the base low score. 


In Vitro Dog Intestine Tissue Damage Experiment 


Sections of untouched dog intestine were wet with 25 wt% 
povidone (40,000 mol wt) solution or with buffered saline and 
gently rubbed several times with one finger of a surgical rubber 
glove. Glutaraldehyde-fixed tissue samples were examined by 
scanning electron microscopy (SEM) to discern any protective 
influence of the polymer coating on intestinal tissue damage. 
Representative photomicrographs are illustrated by Fig 3 and 4. 
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Fig 3.—Dog intestine surface after rubber-glove rubbing, wet with 
buffered saline, showing considerable serosal abrasion 
(x 1,000). 


Table 1.—Exploratory Dog Laparotomy Comparing Control 


and Protective Coatings* 


Wound Small Intestine 


a roo" 
av Relative av Relative 
Score Score Score Score 
3.0 
3.0 


Povidonet 2.0 7 0.3 1 
2.0 vd 1.3 4 





Dextran 


*Comparison of dry control and saline-wet control with povidone or 
dextran protective coatings. 

TAverage of four surviving dogs. 

[Average of three surviving dogs. 


Table 2.—Exploratory Rat Laparotomy Comparing Dry Control 
With Povidone 


Relative Score 


av Score 
Dry control* 3.5 5.0 
0.7 1.0 


Povidone coatingt 


Procedure 





*Average of four animals surviving anesthesia and eight-day mainte- 
nance with healed wounds. 
TAverage of three surviving animals. 


RESULTS 


Results are summarized in Table 1 for the dog laparot- 
omies and in Table 2 for the rat experiment. In both dog 
and rat experiments, the controls showed moderate to 
extensive adhesions to the wound and of the small intes- 
tines. Comparative results with povidone coating were 
highly meaningful in both cases in that virtual elimination 
of adhesions of the small intestine was demonstrated. An 
interesting observation was that air-exposed tissue 
remained moist and shiny during surgery in the povidone 
group, whereas tissue in control groups became visibly dry 
after several minutes of air exposure. The povidone-coated 
bowels also exhibited persistent slipperiness, even at the 
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Fig 4.—Dog intestine surface after rubber-glove rubbing, wet with 
25 wt% povidone (mol wt 40,000), showing virtually no tissue 
damage ( x 1,000). 


time of eight-day adhesion examinations, thus indicating 
prolonged surface wetting by the polymer solution. 
Although there were some mild adhesions to the wound in 
the povidone-treated groups, these adhesions were merely 
of the omentum. Neither the small bowel nor other organs 
that remained slippery gave evidence of adhesions. 

The dextran-treated dogs also showed some reduction in 
wound adhesions. However, the saline-wet control and the 
dextran-treated group both tended to have less severe 
intestinal adhesions as compared with the dry control, but 
were still much inferior to the povidone-treated group. 

The in vitro experiment aimed at SEM characterization 
of tissue damage to the peritoneal surface produced mean- 
ingful results. Gentle rubbing of a surgeon's gloved finger 
over the canine intestinal surface wet with buffered saline 
showed substantial changes in surface structure (Fig 3), as 
compared with virtually no change in the normal surface 
structure when the intestine was wet with 25 wt% povidone 
(40,000 mol wt) prior to rubbing (Fig 4). The death of the 
animals in both groups was related to the anesthesia and 
did not have any relation to the polymer. 


COMMENT 


We became interested in the problem of abdominal 
adhesions after studies in ophthalmic surgery. The oph- 
thalmic problem was damage to the cornea endothelium 
during insertion of an acrylic plastic intraocular lens after 
cataract surgery. In those studies, we discovered a phe- 
nomenon of contact adhesion or sticking of the acrylie 
plastie surface to the endothelium cell membrane surface. 
Elimination of this tissue damage mechanism was also 
demonstrated by interposition of a nonadhesive, lubricat- 
ing boundary layer in the form of a surface-coating 
hydrophilic polymer.’ This damage mechanism oceurs as a 
result of even a momentary and gentle contact between 
plastic and tissue, and it is apparent that there has been 
little understanding of the role of such interfacial interac- 
tions in producing tissue injury during surgery. 

Although various surgical complications may be attribut- 
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able to unsuspected eontact adhesion tissue damage (eg, 
desquamation of the trachea by plastic endotracheal and 
tracheostomy tubes and damage to the vascular endothe- 
lium by catheters), we chose to focus major attention on the 
prevention of peritoneal adhesions, because this has 
become a major problem in all types of abdominal surgery. 
Although the increase numerically may not be surprising 
in view of the great increase during the last decade in 
abdominal surgery, the rate of occurrence noted in the 
postmortem study can leave little doubt that this is a 
problem worthy of a major level of research com- 
mitment.*^ 

Adhesions were found in 67% of subjects who had 
uncergore laparotomy, with an incidence of 51%, 72%, and 
93% for minor, major, and multiple operations, respective- 
ly. Recent reports continue to emphasize the high frequen- 
cy and severity of this problem.*** 

For the purpose of this discussion, the term “adhesions” 
is used to define the fibrous collagenous connective tissue 
that develops from a fibrinous exudate after serosal trau- 
ma. The extensiveness of such viscerovisceral and viscero- 
parietal connective tissue will determine the severity of 
postoperative adhesion complications. 

In the eontext of our study, serosal injury by abrasion or 
contact adhesion with such surfaces as sponges or sur- 
gean’s rubber gloves represents a major issue. Also impor- 
tant is trauma from tissue drying, which may be mitigated 
by the hydrophilic polymer coatings used in this study. A 
third factor, foreign-body induced adhesions (eg, from 
sponge lint or rubber glove powders) might also be more 
effectively controlled with sponges and gloves coated with 
hycrophi-ic polymer. 

A variety of detailed mechanisms have been explored to 
clarify the nature of adhesion formation.*"' All generally 
involve the healing response to peritoneal injury. The 
“classical” pathogenesis involves enzymatic or leukocytic 
failure to dissolve a fibrinous exudate, which eventually 
becomes organized into the fibrous collagenous adhesion. 
Alternatively, localized hemorrhage or blood clot adher- 
ence to injured peritoneum (eg, by drying, which often 
occurs during surgery) may also produce adhesions.’ 

Euckman et al^ have emphasized the importance of 
tissue fibrinolytic activity. Their work and that of Aurora 
et al^ and others suggests that those factors most involved 
in adhesion formation (cell-damage abrasion and ischemia) 
are associated with loeal depression of peritoneal plasmin- 
ogen activation. The diminished fibrin-clearing activity 
thereby tends to favor adhesion formation through fibro- 
blast invasion and collagen deposition (two to three days 
postoperatively) while intraperitoneal structures are held 
together by the fibrinous material. 

The role of ischemia and foreign-body irritation with 
granulomatous reactions in adhesion promotion is also well 
docamented in the literature.’ Contaminants from sur- 
geon’s gloves, such as tale and starch, are well known 
culprits and were found by Weibel and Majno to be present 
in 66% of the postoperative adhesions.’ Gauze fragments 
from sponges are also dangerous, '*- as is the too frequent 
practice of using dry (not saline wet) sponges in laparoto- 
mies. The use of dry sponges undoubtedly facilitates both 
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abdominal lint deposition and serosal abrasion. 

Numerous experiments have documented the efforts to 
treat adhesions? In virtually all reported cases, agents 
were introduced into the abdominal cavity at the conclu- 
sion of surgery and therefore after tissue damage had 
occurred. Although some lubricating and fibrinolytic 
agents have been reported to show some efficacy, it is not 
surprising that no generally satisfactory procedures yet 
exist to avoid adhesions. Our approach consequently placed 
heavy emphasis on methods for limiting or avoiding surgi- 
cal tissue damage. 

Most pertinent to our research are earlier studies involv- 
ing intraperitoneal injection of polymeric solutions, partic- 
ularly dextran and povidone. The use of 5% solutions of 
low-molecular-weight povidone (mol wt 12,600 [Periston-N, 
Portugal; mixture of povidone, sodium chloride, potassium 
chloride, and calcium chloride]) in a ligated peritoneum 
model in rats was ineffective. The high turnover rate 
likely for povidone by absorption through lacunae on the 
diaphragm was noted, but this and later work showed little 
appreciation for important effects of concentration, molec- 
ular weight, and viscosity. Work by Maruji and Fadhli” 
with dextran 75 (75,000 mol wt) and with povidone (40,000 
mol wt) with rabbit and rat models suggested significant 
efficacy for these higher molecular weight polymers, even 
though only dilute (6%) solutions were used and adminis- 
tered after laparotomy. More recent studies with dextran 
70 (10% solution) in rats and rabbits with drying plus blood, 
as the adhesion model, showed no positive results.'* How- 
ever, more concentrated dextran 70 solutions (32%) have 
been reported by Neuwirth and Khalaf’ to be quite benefi- 
cial. 

In view of past studies on abdominal adhesions, the 
surgical experiments reported herein were performed to 
test the following hypotheses: 

(a) Damage to peritoneum should be avoided or minim- 
ized. 

(b) If contact adhesion or sticking of peritoneum to 
surgical gloves or sponges during laparotomy is a prime 
damage mechanism, coating all the contacting surfaces 
with a hydrophilic polymer such as povidone prior to 
contacts should limit such damage. 

(c) If abrasion of serosal tissue by gloves and sponges is 
an important damage mechanism, hydrophilic polymer 
coatings applied prior to manipulation should provide a 
lubricating boundary layer for protection. 

(d) If drying of the serosal surface is an important 
factor, hydrophilie polymer coatings should aet as humec- 
tants and favor the maintenance of moist tissue sur- 
faces. 

(e) When tissue damage does occur, the presence of the 
polymer coating should favor nonadherent healing. 

(f) High molecular weight and concentrated polymer 
solutions for high viscosity and slow removal from the 
abdominal cavity should favor efficacy. 

The experiments reported here were conducted with 
povidone and dextran because of extensive pharmacologi- 
cal data’ and the acceptance of these hydrophilie poly- 
mers in various approved drug preparations as well as their 
commercial availability in highly pure medical grades and 
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in various molecular weights, and our prior experience with 
these hydrophilic polymers. An additional factor was the 
desire to investigate biostable (povidone) and biodegrada- 
ble (dextran) polymer types, since residence time in the 
abdominal cavity and renal clearance is governed by 
polymer molecular weight and stability. The viscosity of 
the 25 wt% povidone solution used was 60 centistokes, 
which was sufficient to ensure that the solution would not 
thin significantly during surgery. Initial differences in 
behavior that we have seen in these experiments, with 
povidone (40,000 mol wt) affording greater protection than 
dextran (200,000 to 300,000 mol wt), are not clearly under- 
stood at this time. It will, therefore, be important for us to 
consider carefully the effect of polymer molecular struc- 
ture, molecular weight, viscosity, and concentration in 
further studies. 

Other water-soluble polymers that have promising prop- 
erties for this application include hydroxyethyl starch, 
which has also been used as a blood plasma extender, 
polyvinyl alcohol, and polyethylene glycol. 

In both the rat and canine models, examination for 
adhesions to the wound and of the small intestine, con- 
ducted eight days after the experimental laparotomies, 
gave convincing evidence for the protective function of 
povidone. This was quite dramatic for the intestinal adhe- 
sions in the dog model. A further significant observation 
was the noticeable benefit of using even saline-wet 
sponges in reducing serosal trauma during manipulation. 
It seems to us important to reemphasize here that current 
surgical procedures that involve use of dry sponges for 
tissue or organ manipulation should be greatly discour- 
aged. 5 

The in vitro glove-rubbing experiment with dog intes- 
tine surfaces gave further strong evidence for the protec- 
tive effect of a povidone coating. The SEM photomicro- 
graphs showed essentially no damage to the intestinal 
surface when wet with povidone (Fig 4) as compared with 
considerable damage even when wet with buffered saline 
(Fig 3). This experimental method will be valuable for our 
further peritoneal tissue damage studies. 

Although the experiments reported here suggest that 
our general view of the cause and prevention of adhesions 
may have merit, much further research remains. Major 
questions exist concerning suitable polymers, differences 
between polymers as function of molecular structure, 
“molecular weights, concentrations, osmolarity, buffering, 
clearance time from the peritoneal cavity and through the 
renal system, polymer bioacceptance, and long-term 
effects and methods of application of solutions and coat- 
ings on gloves and sponges. 

Since drying of the serosa represents another type of 
trauma that is important and that may be favorably 
influenced by polymeric solution coating, experiments will 
also be required to evaluate the drying tendency of coated 
and uncoated surfaces, the adhesive or sticky quality of 
surfaces dried to various degrees and the consequent 
influence of drying on contact adhesion and abrasion tissue 
damage. Hydrophilic polymer solutions may prove effica- 
cious in the reduction or elimination of this type of trauma. 
This could be of particular importance in heart, lung, or 
kidney surgery of long duration, which involve many hours 


780 Arch Surg—Vol 115, June 1980 







of tissue exposure. 

In conclusion the addition of hydrophilic polymer solu- 
tions and coatings to tissue and surgical material surfaces 
minimizes adhesions and makes these surfaces more slip- 
pery. This may consequently alter the tactile sense and 
ease of manipulation during surgery owing to this slippery 
quality. From our experience thus far in dog and rat 
surgical experiments, this potential manipulative problem 
with more slippery surfaces does not seem to pose any 
great difficulty. Organ manipulations and bowel explora- 
tions seem readily feasible. However, it may be desirable to 
change to dry gloves at the time of abdominal closure to 
enhance tactile facility during suturing after organ manip- 
ulation has been completed. 

The implications of our results to other surgical proce- 
dures are also most important. Many of the metallic, 
rubber, plastic, ceramic, and glass surfaces that contact 
tissue in surgery today may exhibit harmful tissue binding 
or abrading properties that are yet largely unappreciated 
and may prove important in many postoperative complica- 
tions. 


This study was supported by the State of Florida Biomedical Engineering 
Program of Distinction. 
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Techniques 


Polymer Membrane Covering 


of Eviscerated Bowel in Neonate 


Sigmund H. Ein, MD, FACS, FRCS(C), Barry Shandling, MB, ChB, FRCS(Eng C), FRCS 


* When a siliconized nylon pouch prematurely separates 
leaving incompletely cevered bowel, a difficult if not urgent 
problem develops. To reapply a new pouch is to invite infection 
and further separation. In two such instances, we have applied a 
new polymer membrane to the dome of bowel partly covered with 
some granulations. This method avoids further emergency oper- 
ations and hastens the formation of a ventral hernia. Within 
seven to 14 days, the exposed peritoneal contents were covered 
with granulations. This polymer membrane seems to have all the 
benefits of a biological dressing under which it aids the more 
rapid growth of granulations. 

(Arch Surg 115:781-782, 1980) 


he urgent coverage of eviscerated abdominal contents 

in any patient is a true emergency. An all too common 

cause for such an unwelcome occurrence in the neonate has 

been the premature separation of a siliconized nylon (Silon) 

 pouch.' We discuss a form of nonoperative treatment with 

a polymer membrane (Op-Site). Later closure of the large 
ventral hernia is still required. 


REPORT OF CASES 


Case 1.—In September 1975, a 600-g girl was born, one of 
quadruplets. Twelve days later, necrotizing enterocolitis developed 


and she became septic (requiring respiratory assistance) and. 


showed signs of a local perforation in her right lower quadrant. 
This was drained under local anesthesia and she recovered quite 
well; she was taken off the respirator and her gastrointestinal 
(GI) tract functioned normally. However, an obstructing stricture 
developed in her terminal ileum at the site of her healed perfora- 
tion. This stricture required surgical resection, but postoperatively 
a wound infection developed; GI ileus and soon afterwards the 
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bowel anastomosis and abdominal wound both dehisced and 
eviscerated, respectively. She was reoperated on and the dehisced 
anastomosis was exteriorized, but the eviscerated abdominal 
contents could not all be returned within the peritoneal cavity. 

Therefore, a siliconized nylon pouch was applied. Eight days 
later, the pouch began pulling away from the edges of the 
previously infected abdominal incision, leaving a small-bowel 
fistula and the previously eviscerated bowel only partially covered 
by a pseudomembrane of granulations. The entire abdominal 
protrusion was immediately covered with a polymer membrane, 
and one week later when the polymer membrane and the pouch 
were both removed, the eviscerated bowel was completely covered 
with a dome of granulations; the dome gradually receded into the 
peritoneal cavity. Although the abdominal wound eventually 
healed, she required surgical closure.of her small-bowel fistula six 
weeks later. She is now 2 years old, alive, and well. 

Case 2.-In May 1976, a male infant weighing 3,000 g was born 
with a gastroschisis, which could not be primarily closed and 
required a siliconized nylon pouch. Within two weeks, there was an 
infection around the pouch, which subsequently separated, leaving 
a dome of bowel partially covered with granulations. A small- 
bowel fistula was also present. This was all covered with a polymer 
membrane for two weeks until the dome of bowel was completely 
covered with granulations and subsequently receded into the 
peritoneal cavity. He subsequently required operative closure of 
his small-bowel fistula, but postoperatively became septic and 
died. ; 


COMMENT 


The use of the same polymer membrane has been 
described before by us for coverage of large omphaloceles.* 
There are other options open for the coverage of large 
omphaloceles, but the problem dealt with in this article is 
much more emergent and potentially lethal; the choices for 
its repair are few. When a siliconized nylon pouch (covering 
exposed viscera that cannot be otherwise placed in the 
peritoneal cavity) pulls away, it is fruitless to apply a new 
pouch as it will assuredly become infected and come off 
again. The aim of treatment of such infants is to ensure 
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their survival. Ventral hernia will develop in all who 
survive. 

The major concern is that the premature separation of 
the siliconized nylon pouch will occur before the underlying 
abdominal contents are covered with granulations. Once a 
pouch begins to pull away from the abdominal wall, 
complete separation is inevitable. Before the treatment 
described in this article, the only course to our knowledge 
in such situations was to cover the abdominal contents with 
skin flaps, apply another siliconized nylon pouch, or to use 
frequent dressings of various materials. It is our belief 
that attempted closure of what is almost certainly an 
infected area in a sick infant with skin flaps requiring a 
general anesthetic and an operative procedure may well be 
unwise if not technically impossible. Moreover, we agree 
with others?' that it is fruitless in such cases to apply a new 
pouch since infection inevitably will supervene and the 
pouch will come off again. 

Seashore et al^ have successfully applied xenografts of 
skin in such situations, whereas others** have tried to 
encourage the growth of more granulations by painting 
the dome of eviscerated and partially granulated bowel 
with tineture or aqueous solutions. This latter method has 
been associated with many problems, including premature 
rupture of the escar, mercurial toxicity, and sudden death 
of unknown cause.* Nonetheless, in all cases when success- 
ful initial coverage has been accomplished, the result has 
still been a large skin-covered ventral hernia that requires 
eventual closure in single or multiple stages. 

This new method of nonoperative coverage of eviscer- 
ated bowel in cases of omphalocele and gastroschisis 
results in a large skin-covered ventral hernia and is worthy 
of clinical consideration because of its safety, relative ease 
of application, and freedom for major complications. It is 
comparable to previous attempts at coverage of the 
amniotic sac with biological dressings^* and it is expected 
that the risk of infection with this polymer membrane 
should equal that with biological dressings. Certainly, if 
there is an infection of large proportion seen beneath the 





transparent polymer membrane, then the membrane can 
be easily removed and reapplied as necessary. 

It is hard to imagine that the risk of infection would be 
any greater with this polymer membrane covering. The 
latter synthetic material is more physiological than others 
(eg, siliconized nylon) and at much less risk for infection 
than reapplying the siliconized nylon pouch or covering the 
bowel with skin flaps. The polymer membrane can be 
applied to either the partially separated pouch cr to the 
eviscerated dome of bowel incompletely coverec with a 
pseudomembrane of granulations. The material used is a 
transparent skin-like polymer membrane that is flexible, 
elastic, and not porous. It is permeable to gases and water 
vapor, while inhibiting bacteria. One of its sur?aces is 
adhesive, and although it does stick to the bowel and 
granulations, this property does not seem to interfere with 
GI function. Although infection is almost always present 
when a siliconized nylon pouch comes away, it does not 
seem to be any more of a problem than in Grob's method of 
aqueous or tincture coverage.* This artificial membrane 
does not absorb most exudate as does a standard ventilated 
dressing, and the retention of a moist serous exudate 
provides optimum healing conditions by allowing cells to 
migrate more quickly. This eliminates scab formation, thus 
avoiding the distressing problem of adhesion to the wound 
surface. Although there is the possibility of this exudate 
becoming infected, it does help to prevent loss of viable 
tissue." 

Recent advances in understanding the mechanism in 
wound healing and the effect of the wound environment on 
the rate and quality of epidermal regeneration have shown 
that moist conditions can improve the rate of epithelializa- 
tion. Traditional dressings provide the opposite: dry wound 
conditions with likely loss of viable tissue delayed epider- 
mal migration and scab formation.''^? The polymer mem- 
brane in these two babies was not removed until seven to 
14 days. The exudate beneath the membrane usually 
decreases, but if it becomes excessive or leakage develops, 
the polymer membrane will need changing. 
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Combined Carotid-Vertebral 


Vascular Disease 


A New Surgical Approach 


Jame M. Malone, MD; Wesley S. Moore, MD; Robert Hamilton, MD; Michael Smith, MD 


e Selected patients with vertebral basilar insufficiency may 
obtain symptomatic relief after carotid endarterectomy. The 
usua surgical approach is that of initially performing carotid 
endarterectomy, if approoriate, followed at a second operation 
by xtrathoracic vertebral reconstruction. This surgical 
appreach is based in part on the need for different surgical 
incis ons to reconstruct “he cervical carotid and vertebral arte- 
ries. We describe a new surgical approach that utilizes a single 
cervical incision for comoined carotid-vertebral reconstruction. 

(Asch Surg 115:783-785, 1980) 


t has been recognized that selected patients with verte- 
Sral basilar insuficiency, alone or in combination 
witk carotid-territory symptoms, may obtain symptomatic 


relief after carotid eadarterectomy.’* Our approach in. 


patients with symptons of vertebral basilar insufficiency 
in tke presence of occlusive disease of the carotid artery is 
to iritially perform carotid endarterectomy before consid- 
erinz vertebral reconszruction. If carotid endarterectomy 
is successful in relieving the symptoms, then no further 
surgery is perfermed. However, if carotid endarterectomy 
is ursuccessful in relieving the vertebral basilar symptoms, 
direst vertebral artery repair or carotid-subclavian bypass 
for vertebral steal is used.* This approach has been based in 
part on the need for cifferent surgical incisions to recon- 
struct the cervical carocid and cervical vertebral arteries. A 
recent article by Brink et al’ demonstrated an anterior 
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approach to the vertebral artery that could be used in the 
management of traumatic injuries or atherosclerotic 
lesions of the cervical vertebral artery. We describe a 
combined anterior approach, using a single incision, for the 
simultaneous reconstruction of the carotid and vertebral 
arteries in patients with atherosclerotic disease involving 
multiple brachiocephalic branches. 


REPORT OF A CASE 


A 67-year-old man had had three episodes of quadriparesis, 
without loss of consciousness, during the month prior to hospital 
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Prevertebral Fascia 
Recurrent Laryngeal Nerve 
Sympathetic Trunk 










Thyro-Cervical Trunk 
Common Carotid Artery 
Jugular Vein 

Thoracic Duct 
Subclavian Artery 


Sterno-Thyroid Muscle 


Fig 1.—Common carotid artery and internal jugular vein retracted 
medially, and sternocleidomastoid muscle retracted laterally. 
These maneuvers expose prevertebral fascia, thoracic duct, 
thyrocervical trunk, recurrent laryngeal nerve, and sympathetic 
chain. 
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Fig 2.—Using same exposure described in Fig 1, vertebral artery Fig 3.—Vertebral artery is anastomosed end-to-side to posterior 
may be easily mobilized from its origin on subclavian artery to its lateral portion of common carotid artery. 
insertion in transverse process of sixth cervicovertebral body. 





Fig 4.—Lateral view (left) of left carotid bifurcation and anteropos- 
terior view (right) of origin of left vertebral artery prior to 
surgery. 


Fig 5.—Postoperative arteriogram demonstrating completed ca- E: 
rotid-vertebral anastomosis. Origin of vertebral artery (arrow). 
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admission. In addition, the patient experienced lightheadedness 
on terning his head to the left for the preceding four months. 
Significant medical history included a prior left hemispheric 
cerebrovascular accident with a minor motor residual, intermit- 
tent =laudication, maturity-onset diabetes mellitus, and hyperten- 
sion. The patient was not a smoker. Physical examination revealed 
a bloed pressure of 156/64 mm Hg in the right arm and 180/60 mm 
Hg ia the left arm. An ECG and routine laboratory examinations 
showed normal findings. A left carotid bruit was noted. There 
were no peripheral pulses distal to either femoral artery. Right 
arm and leg weakness consistent with an old hemispheric infarc- 
tion was present. Ophthalmosonometry (Doppler supraorbital 
testiag) ard oculoplethysmography indicated the presence of 
bilateral carotid occlusive disease. Neurologic consultation 
resuked in the suggesticn that the patient was suffering from 
vertebral basilar insufficiency. Since vertebral basilar symptoms 
were present in association with noninvasive tests, indicating 
occlusive disease of both internal carotid arteries, four-vessel 
angiography through a percutaneous transfemoral approach was 
perfermed. The arteriographie findings are summarized as fol- 
lows there was a 50% stenosis of the left carotid artery at the 
caro'id bifurcation and a 50% stenosis of the origin of the left 
internal carotid artery; there was minimal intracranial disease in 
the Eft hemisphere; there was a 75% stenosis at the origin of the 
left vertebral artery; there was a 50% stenosis in the cavernous 
porton of the right internal carotid artery; and there was an 
occlesion of the right vertebral artery. Based on the patient's 
symotom complex and the existence of significant four-vessel 
cereoral vascular occlusive disease, it was elected to perform a left 
carocid endarterectomy with simultaneous vertebral reconstruc- 
tiom A standard vertical neck incision on the left side was used for 
molilizaticn of the common, internal, and external carotid arte- 
ries. The internal jugular vein and common carotid artery were 
ther gently retracted medially. The thoracic duct and branches of 
the thyrocervical trunk were identified posterior to the vagus 
nerwe, and the thoracic duct and all cervical arterial branches from 
the thyrocervical trunk were ligated (Fig 1). A longitudinal 
incision was made in the prevertebral fascia, and the vertebral 
arte-y and vein were easily identified. The vertebral artery was 


mobilized from its origin at the subclavian artery to its entrance 
into the transverse process of the sixth cervical vertebral body 
(Fig 2). After administering 10,000 units of heparin sodium 
intravenously, the carotid bifurcation was appropriately clamped, 
and a longitudinal arteriotomy was made in the common and 
internal carotid arteries. A Javid shunt was placed for cerebral 
protection during the combined carotid-vertebral reconstruction, 


. Since the patient had had a prior left hemispheric stroke.* After 


placement of the Javid shunt, a left carotid endarterectomy was 
performed without difficulty. The vertebral artery was then 
transected just distal to its origin on the subclavian artery. The 
proximal vertebral stump was suture-ligated at its origin from the 
subclavian artery, and the distal vertebral back-bleeding was 
controlled with a Rummell tourniquet (Fig 2). The vertebral artery 
was then anastomosed, end to side, to the posterior lateral portion 
of the common carotid artery (Fig 3). After completion of the 
vertebral-common carotid anastomosis, the Javid shunt was with- 
drawn proximally in the common carotid artery and secured, thus 
reestablishing blood flow into the vertebral artery. The carotid 
endarterectomy was then closed, and the Javid shunt removed, 
with use of standard surgical techniques. A preoperative view of 
the left earotid and vertebral arteries is shown in Fig 4, and the 
postoperative angiogram of the completed carotid-vertebral 
reconstruction is shown in Fig 5. At 12 months' follow-up, the 
patient is symptom-free and continues to do well. 


COMMENT 


The number of patients with combined carotid-vertebral 
disease is small. We believe that, in the properly selected 
patient with multivessel extracranial vascular occlusive 
disease, simultaneous operative approach to both the caro- 
tid and vertebral arteries through a single incision may 
provide technical and therapeutic benefits when compared 
with either double-incision or staged surgical procedures. 
We recommend consideration of this approach in those 
rare cases in which both carotid and vertebral reconstruc- 
tion may be required. 
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S ele In patients with serious bacterial infection, the 
cting choice of antibiotic therapy is usually made on the 
an amino cosid d th basis of the effectiveness-to-risk ratio. This considera- 
° tion is particularly important when an aminoglycoside 
antibiotic is indicated. 
The activity of Nebcin® (tobramycin sulfate, Lilly) 
B against a wide range of gram-negative organisms is 
! now well known. A review of worldwide literature 
! shows "that tobramycin has significant antibacterial 


j activity and that it is the most potent of all aminogly- 
cosides against P. aeruginosa. The antibacterial 
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activities of tobramycin and gentamicin against mem- serious complicated and recurrent urinary 
bers of the Enterobacteriaceae are comparable, with tract infections 
each azent possessing slightly greater activity than the serious skin, bone, and soft-tissue infections, 


other egainst selected strains of any species.” 
Nelxin is indicated in the treatment of 


septicemia 
serious lower respiratory infections 
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including burns 
caused by susceptible strains of the following 
microorganisms: Pseudomonas aeruginosa, 
Escherichia coli, Proteus sp. (indole-positive and 
indole-negative), Providencia, Klebsiella-Entero- 
bacter-Serratia group, Citrobacter sp., and 
staphylococci, including Staphylococcus aureus 
(coagulase-positive and coagulase-negative). 


The proximal tubule 


The proximal tubule is the site in the 
renal system where aminoglycosides produce 
nephrotoxicity. 

An investigator has studied the urinary 
excretion of alanine aminopeptidase, a principal 
enzyme of the brush-border membrane of the proximal 
tubule? Levels of the enzyme become elevated in the 
urine as a result of toxic lesions in acute tubular necro- 
sis or of inflammatory processes in the kidney, such as 
rejection crisis. In measurements of the effect of amino- 
glycosides (administered for three consecutive days) on the excretion 
of this enzyme by healthy humans, tobramycin appeared to have a 
minimum effect on the brush-border membrane. 

Another investigative team has studied the relationship between 
tissue concentration and toxicity? The toxicity of aminoglycosides 
may be related to the degree of their binding to tissue. Hence, 
aminoglycosides that accumulate less may be less nephrotoxic. 

All aminoglycosides are potentially nephrotoxic and ototoxic. 
Therefore, patients should be monitored closely when aminogly- 
cosides are being used. Patients with impaired renal function, the 
elderly, those with underlying disease, those with prior exposure to 
potentially nephrotoxic agents, and those with poor host resistance 
are at special risk. During clinical trials in 3506 patients treated with 
tobramycin, investigators reported drug-related nephrotoxicity in 
1.5 percent (53 patients).4 

In view of the effectiveness of Nebcin and the relatively low risk of 
nephrotoxicity, tobramycin can be an appropriate choice for patients 
requiring aminoglycoside therapy. 
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Summary of Prescribing Information 


WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inherent 
potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is admin- 
istered for longer periods or in higher doses than those recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but who 
develop signs of renal dysfunction during therapy. Such impairment may be 
characterized by cylindruria, oliguria, proteinuria, or evidence of nitrogen 
retention (increasing BUN, NPN, or creatinine). Evidence of impairment in 
renal, vestibular, or auditory function requires discontinuation of the drug 
or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
halt-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and prolonged 
concentrations above 12 mcg/ml should be avoided. Urine should be 
examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy — Safety of this product for use during pregnancy has 
not been established. 





Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injection is 
a clear and colorless sterile aqueous solution for parenteral administration. It is stable 
and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphylococci, 
including Staphylococcus aureus (coagulase-positive and coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infections; 
gastrointestinal infections, including peritonitis; and serious skin, bone, and soft-tissue 
infections, including burns, caused by the susceptible organisms listed above. Clinical 
studies have shown Nebcin also to be effective in serious complicated and recurrent 
urinary tract infections due to these organisms. Aminoglycosides, including Nebcin, 
are not indicated in uncomplicated initial episodes of urinary tract infections unless 
the causative organisms are not susceptible to antibiotics having less potential toxicity. 
Nebcin may be considered in serious staphylococcal infections when penicillin or 
other potentially less toxic drugs are contraindicated and when bacterial susceptibility 
testing and clinical judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate and 
identify etiologic organisms and to test their susceptibility to tobramycin. If suscepti- 
bility tests show that the causative organisms are resistant to tobramycin, other 
appropriate therapy should be instituted. In patients in whom gram-negative 
septicemia, neonatal sepsis, or meningitis is suspected, including those in whom 
concurrent therapy with a penicillin or cephalosporin and an aminoglycoside may be 
indicated, treetment with Nebcin may be initiated before the results of susceptibility 
studies are obtained. The decision to continue therapy with Nebcin should be based on 
the results of susceptibility studies, the severity of the infection, and the important 
additional concepts discussed in the WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 

Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg/kg). The possibility that prolonged or 
secondary apnea may occur should be considered if tobramycin is administeredto 
anesthetized patients who are also receiving neuromuscular blocking agents, such as 
succinylcholine or tubocurarine. 

Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initiated. 
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erse Reactions: Nephrotoxicity — Renal function changes, as shown by rising 

BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased protein- 

uria, have been reported, especially in patients with a history of renal impairment who 

are treated for longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibular and auditory branches of the 
eighth nerve have been noted, especially in patients receiving high doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the ears, and 
hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than those 
recommended. 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, granulocytopenia, 
and thrombocytopenia; and fever, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides —1.M./1.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 

3 mg/kg/day administered in three equal doses every eight hours. In life-threatening 

situations, the dosage may be increased up to 5 mg/kg/day administered in three or 

four equal doses. This dosage should be reduced to 3 mg/kg/day as soon as clinically 
indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 
Up to 4 mg/kg/day may be given in two equal doses every 12 hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 

After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 

reduced doses at eight-hour intervals or with normal doses at prolonged intervals. 

To determine the reduced dose at eight-hour intervals, see the convenient nomogram 

in the package literature* To calculate normal dosage at prolonged intervals (if the 

creatinine clearance rate is not available and the patient's condition is stable), the 
following formula may be used: 
1mg/kgq(6x serum creatinine) h 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration — The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. The 
diluted solution usually should be infused over a period of 20 to 60 minutes. 








*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended dose by 
the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Usual Dose for 
Serious Infections 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66mg/kgq8h 
(Total, 5 mg/kg/day) 


For Patient 
Weighing 
kg Ib 


1 mg/kg q 8h 
(Total, 3 mg/kg/day) 


3. 
gi 
2. 
2. 
2. 
2. 
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*Applicable to all product forms except Nebcin, Pediatric, Injection (see How Supplied). 


How Supplied: Ampoules (Vials) Nebcin® (tobramycin sulfate, Lilly), Injection, 80 mg 
(equivalent to tobramycin) per 2 ml, 2 ml, rubber-stoppered, in packages of 1 and 
Traypaks™(multivial cartons, Lilly) of 25. 

Ampoules (Vials) Nebcin, Pediatric, Injection, 20 mg (equivalent to tobramycin) per 
2 ml, 2 ml, rubber-stoppered, in packages of 1. 

Hyporets* (disposable syringes, Lilly) Nebcin, Injection, 60 mg (equivalent to 
tobramycin) per 1.5 ml, 1.5 ml, and 80 mg (equivalent to tobramycin) per 2 ml, 2 ml, 
in packages of 24. 

Each ml also contains 5 mg phenol as a preservative, 3.2 mg sodium bisulfite, 0.1 mg 
edetate disodium, and water for injection, q.s. Sulfuric acid and/or sodium hydroxide 
may have been added to adjust the pH. [030476c) 


Additional information available to the profession 


. on request from Eli Lilly and Company, 


Indianapolis, Indiana 46206. 


Lilly Eli Lilly Industries, Inc. : 


Carolina, Puerto Rico 00630 


800646 








Redirection of Misplaced 


Central Venous Catheters 


Cra:g J. Sehaefer, MD, Glenn W. Geelhoed, MD, FACS 


© A simple and quick method of flow-directing a misplaced 
central venous line into the desired location with the use of a 
2 F Fogarty balloon-tipped catheter was used. 

(Arch Surg 115:789-791, 1980) 


he use of central venous catheters to monitor pressure 

and for hyperalimentation has a well-established 
place in the care of seriously ill patients. While the 
majority of these catheters are placed and maintained 
witaout problem, definite complications related to their 
placement and maintenance have frequently been de- 
serined.'-* One of the most prevalent of these complications 
is tae misdirection of the catheter into an inappropriate 
veir. While not usually serious if recognized immediately 
after placement, it is troublesome from the viewpoint of 
thetime and effort required to correct it and the necessity 
of naving to reinsert the catheter. Misdirection of the 
catheter most commonly occurs when trying to place a 
catketer into the superior vena cava, usually via the 
subelavian route, thus, resulting in catheterization of the 
ipsi ateral or contralateral jugular vein or the contralateral 
subelavian vein. 

Redirection of these misplaced catheters has been 
accemplished with the use of fluoroscopy and guide wires 
with various degrees of success. However, these techniques 
are expensive, time-consuming, and potentially hazardous 
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and often require moving the patient and multiple expo- 


- sures of the patient to extra radiation. The success rate of 


these maneuvers is unpredictable in any particular patient 
and they often result in the removal of the catheter and 
reinsertion on the contralateral or ipsilateral side. Thus, an 
easy, quick, and inexpensive method of directing a mis- 
placed catheter would be beneficial. 

Since we observed that Swan-Ganz catheterization is 
rarely associated with gross misplacement of the catheter, 
the use of a flow-directed central venous catheter was 
tested. Since there is no commercially available flow- 
directed central venous catheter, a Fogarty balloon-tipped . 
catheter has been used to successfully redirect misplaced 
central venous lines into the superior vena cavas of two 
patients who required hyperalimentation. 


PROCEDURE 


The central venous line is placed according to the protocol 
described by Dudrick and Copeland.’ Immediately after place- 
ment, chest roentgenogram is obtained with the patient in an 
upright position to assure proper positioning. If the catheter is not 
in the superior vena cava, the catheter cannot be used to infuse 
hyperalimentation solution or for accurate central venous pressure 
(CVP) readings (Fig 1). In this event, the dressing is removed with 
strict aseptic technique and the area is reprepared with a povi- 
done-iodine solution and redraped with sterile towels. All sutures 
holding the catheter in place are removed. The catheter is discon- 
nected from its intravenous (IV) line. A balloon-tipped, 2 F 
Fogarty catheter that is longer than the central venous line is 
inserted down the lumen of the central venous line until the tip of 
the Fogarty catheter is about 2 to 3 em beyond the tip of the 
central venous line (Fig 2). This distance can be estimated by 
measuring a similar central venous catheter alongside the Fogarty 
catheter prior to insertion. The entire assembly is then retracted, 
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Fig 3.—Central venous line is retracted and balloon is 
inflated (arrow). 


with the balloon not inflated, until only the Fogarty catheter is in 
the subclavian vein (Fig 3). Any resistance felt on further 
retraction indicates that the Fogarty balloon is at the venotomy 
site. No further retraction of the Fogarty catheter should be 
attempted. The balloon is then inflated with 1 cc of air, and the 
Fogarty catheter is slowly advanced. The balloon will act as a 
flow-direction lead-point, thus allowing the blood flow from the 
subelavian and jugular veins to direct the catheter into the 
superior vena cava (Fig 4). After advancement of the Fogarty 
catheter well into the superior vena cava, the balloon is deflated 
and the central venous line is advanced over it. This may be 
facilitated. by spinning the central venous catheter as it passes 
over the Fogarty catheter and through the skin and underlying 
subcutaneous tissues. The Fogarty catheter is removed, and the 
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Fig 2.—Fogarty balloon-tipped catheter (2 F) is inserted 
into central venous line with balloon deflated. 


Fig 4.—Central venous line is placed along flow direction 
(arrow) with Fogarty catheter. 





central line is reconnected to the IV solution line. The central 
venous line is then sutured in place and dressed appropriately. 
Correct placement can be affirmed by measuring the CVP if the 
catheter is for CVP measurements only. However, a chest roent- 
genogram taken with the patient in an upright position is required 
to ascertain the exact position of the catheter. 


COMMENT 


Two patients had successful redirection of their subcla- 
vian catheters with this technique. The sequential portable 
chest roentgenograms of one of these patients are shown 
in Fig 5. A third patient had this procedure attempted for a 
misplaced left subclavian venous catheter, but it was not 
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Fig 5.—Patient with successful redirection of subclavian catheter, 


Left, First sequential potable chest roentgenogram (3 AM). Right, 
Second roentgenogram (3:15 AM). 


suceessful. However, ~edirection with the use of the stan- 
dard techniques of fluoroscopy, guide wires, etc, was also 
unsuccessful. Partial or total left brachiocephalic vein 
occlusion may have been the reason for this. Reinsertion on 
the contralateral side was accomplished without complica- 
tion. 

No problems related to this procedure have been encoun- 
tered. Bleeding from the percutaneous insertion site has 
not occurred. The cen-ral venous catheter is not allowed to 
res: against the Fogarty balloon to avoid breaking the 





balloon. As with any vascular procedure, no force that may 
injure the vessel is used to accomplish this technique. 
Redirection of misplaced central venous catheters is 
preferable to the alternative of inserting a new catheter. 
The accompanying risk of pneumothorax, hemothorax, 
hydrothorax, arterial injury, venous injury, brachial plexus 
injury, etc, makes reinsertion potentially hazardous as well 
as expensive and time consuming. The use of a 2 F Fogarty 
balloon-tipped catheter facilitates repositioning, and it is 
safe, fast, inexpensive, and well tolerated by the patient. 
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and the Hartmann Operation 


Eric R. Sanderson, MD 


| Pede to the "Hartmann operation" for diverticuli- 
tis of the sigmoid colon is found with increasing 
frequency in the current medical literature. In principle, 
this operation consists of the removal of a segment of colon 
containing an acutely inflamed area of diverticulitis, with 
or without perforation or fistula. The end of the proximal 
colon is brought out as a colostomy. The end of the distal 
colon is oversewn above the pelvic peritoneum and dropped 
back into the abdomen. The incision is then closed. Several 
months later, after reaction to the disease and the opera- 
tion has subsided, anastomosis of the ends of healthy colon 
above and below is carried out as the second stage. 

Proponents of this approach cite a mortality significant- 
ly lower than that after primary resection and anastomosis 
since the suture line made in the absence of acute inflam- 
mation is more secure than one made in the presence of 
peritonitis or sepsis in the fat of the adjacent tissues. 

The two-stage operation is preferred to a three-stage 
operation consisting of a right-sided colostomy followed by 
the resection of the left side of the colon followed by 
closure of the colostomy. A colostomy in the transverse 
colon on the right side does not control the inflammatory 
process in the left side of the colon. Removal of the left side 
of the colon later is still difficult and dangerous because of 
this residual inflammation. Still later, colostomy closure 
adds to time loss, expense, and risk of multiple operations. 
Hence, the current trend to the two-stage attack on 
diverticulitis seems to be on solid surgical as well as 
finaneial grounds. 
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It is interesting to review the history of the surgery of 
diverticulitis and to consider Hartmann’s contribution to 
it. Mayo et al' described the right transverse colon colosto- 
my to “defunction” the left side of the colon in 1907. The 
colostomy was considered permanent or it was closed later 
if it seemed that the inflammatory process had subsided. 
Closure of the colostomy was often followed by reactiva- 
tion of diverticulitis. In 1930, Mayo, and Rankin and 
Brown,’ published separate articles on the three-stage 
operation that became the accepted surgical approach. 
Now, it is being superseded in many areas by the two-stage 
attack credited to Hartmann. 

Who was Hartmann? How was the operation that now 
bears his name developed? Henri Hartmann was born in 
France in 1860. As a small boy, he showed considerable 
native intelligence and ability as well as unusual industry. 
He was graduated from the Medical School of the Univer- 
sity of Paris in 1887. He worked his way up the academic 
ladder until he became Professor of Surgery at the Hotel 
Dieu in Paris in 1909. He served as professor until 1930 
when he retired. At the time of his retirement, it is said 
that he turned over to his successor 30,000 carefully kept 
records of patients on whom he had operated. He continued 
to be active after his retirement. At the age of 90 years, he 
published a monograph on tumors of the breast. He died in 
1952, at the age of 92, full of years, wisdom, and honors. 

One of the surgical problems that concerned Professor 
Hartmann was carcinoma of the sigmoid, rectosigmoid, 
and rectum. He published an article in the Annals of 
Surgery in 1909 concerning the blood supply in this area. 
He agreed with Sudek that there was, indeed, a critical 
point along the course of the inferior mesenteric artery. If 
the artery is ligated here, the bowel distal to it is apt to 
become necrotic. He discovered for himself that resection 
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anc anastomosis in tis area is often followed by leaking 
sutare lines. Sometime between 1909 and 1923 when he 
puHishec his book Chirurgie du Rectum, he devised the 
Ha-tmann operation for carcinoma of the sigmoid colon, 
the rectosigmoid colon, and upper rectum. 

Ee cut across the sigmoid well above the tumor. Then, he 
dissected downward n the hollow of the sacrum to the 
levator muscles. Laterally, he secured the middle hemor- 
rho dal vessels. Anterorly, he dissected down to the semi- 
nal vesicles in the maže or to a comparably low level in the 
female. He then cut ecross the rectum as low as he could 
anc removed the specimen. At this low level, he turned in 
the rectal stump. He Frought the end of the sigmoid out as 
a celostomy, drained -he pelvis, and closed the incision. 

What Hartmann dic, essentially, was the abdominal part 
of the abdominoperineal resection for cancer that had been 
described by Miles; in 1908. Hartmann speculated that 
later anastomosis of “he end of the proximal colon to the 
rectal stump might be feasible. Whether he actually did 
this is dificult to determine. Certainly, the technique did 
not become popular. Rankin* reported having once done 
this procedure reluctantly in 1928. In those days of primi- 
tive anesthesia, limited blood transfusions, and no antibi- 
otis, Hartmann's contemporaries believed that secondary 
anastomosis would be "trés formidable," a tour de force of 
considerable proportion. Today's surgeons hesitate to 
aecept it as well. Ualess a low anterior resection and 
anastomosis can be accomplished in one stage, either a 
pul-through operation or a Miles’ abdominoperineal resec- 
tior is the present precedure of choice. 

Sometime after th» 1920s or 1930s, a surgeon whose 
ideatity :s not knowr conceived and presumably carried 
out the first two-stage colectomy and delayed anastomosis 
for diverticulitis. Possibly, he was the first to call it the 
Hartmann operation. It had long been customary to hold 
surzical heroes in high esteem and to attach names to 
maay operations. You may recall the names of some of the 
surgical giants of that era working in this field: Miles, 
Mikulicz, Rankin, Devine, and Lahey, to name a few, all 
hav? operations named after them. Some of their opera- 
tiors came reasonably close both in principle and practice 
to tne Hartmann two-stage resection, but none quite filled 
the bill. Hartmann's operation, proposed for a different 
disease, for different reasons, and on a different part of 
the colon, did not qu te fit either but the principle may 
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have been a little closer. It would have been entirely 
reasonable for whoever did the first two-stage operation 
for diverticulitis to name it after himself or to wait for 
posterity to do it for him. He might have come up with a 
composite name honoring several surgical pioneers, but he 
chose Hartmann and the name is apt to stick. The Hart- 
mann operation becomes more firmly entrenched each 
year, both in surgical literature and in the published fee 
schedules that have become an essential peripheral part of 
the surgical literature. 

You may note that surgeons usually report, "I did a 
Hartmann-type procedure," or “I did a resection according 
to the Hartmann principle" rather than making the flat 
statement, "I did Hartmann's operation for diverticulitis." 
This may be due to the fact that there is no evidence that 
Hartmann ever did one. The literature is murky here. It is 
not like looking up Miles' classic article on the abdomino- 
perineal resection or Halsted on the radical mastectomy. 
You cannot say, "Look, there is the turning point." So, 
contemporary surgeons do their own variations and make 
vague reference to Hartmann. 

In practice, what surgeons do is a mix of the ideas and 
techniques they have learned from many other surgeons 
plus lessons drawn from their own experience. But no 
matter what the two-stage operation for sigmoid diverti- 
eulitis is called, it is sound in concept. In stage one, the 
disease is removed and no suture lines are left in an 
abdomen beset with acute inflammatory reaction. In stage 
two, the continuity of the bowel is restored at the optimum 
time. 

We are indebted to Hartmann whose ideas on the 
treatment of carcinoma of the sigmoid may have stimu- 
lated later surgeons to come up with an improved solution 
for a different problem. If serendipity can happen to 
princes, why not to surgeons? 


References 


1. Mayo WJ, Wilson LA, Griffin MZ: Acquired diverticulitis of the large 
colon. Surg Gynecol Obstet 5:8-15, 1907. 

2. Mayo WJ: Diverticulitis of the large colon. Ann Surg 92:739-743, 
1930. 


3. Rankin FW, Brown PW: Diverticulitis of the colon. Surg Gynecol 
Obstet 30:836-847, 1930. 

4. Hartmann H: Chirurgie du Rectum. Paris, Masson et Cie, 1931. 

5. Miles WE: Cancer of the Rectum. London, Harrison & Sons, 1926. 

6. Rankin FW: The technique of anterior resection of the rectosigmoid. 
Surg Gynecol Obstet 46:531-546, 1928. 


Henri Hartmann—Sanderson 793 





> 


x acid Lir. ai asek 


c Blinde ee 


mm 





Technique 





Improved Technique for Insertion 


of Intra-aortic Balloon Pump 


Bruce S. Cutler, MD, Thomas J. Vander Salm, MD 


* Polytetrafluoroethylene (PTFE, Gortex) grafts have several 
advantages over woven Dacron grafts for the insertion of intra- 
aortic balloons (IABP). Because of the smooth inner surface of 
the PTFE graft, an 8-mm graft may be used instead of the 10-mm 
minimum size with Dacron. The pliability of the PTFE graft makes 
it easier to sew with fine suture material, and its comformability 
permits a “blood tight" seal to be obtained with a single Dacron 
umbilical tape tie. We have used PTFE grafts for IABP insertion 
in 24 patients, with no infectious or thrombotic complications. 
This graft material seems to offer substantial technical advan- 
tages over woven Dacron for the insertion of IABP and subse- 
quent arterial repair. 

(Arch Surg 115:794-795, 1980) 
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he accepted technique for insertion of an intra-aortic 

balloon pump (IABP) involves the suture of a small- 
caliber graft to the perimeter of a vertical arterotomy in 
the common femoral artery, and ligation of the graft 
around the stem of the IABP to prevent leakage. Since the 
patient must be systemically heparinized, nonporous 
woven grafts have traditionally been used. These grafts 
are stiff and difficult to sew with fine suture material. 
Furthermore, numerous ties around the graft are neces- 
sary to obtain a "blood tight" seal. Because of these 
disadvantages, we have begun to use expanded 
polytetrafluoroethylene (PTFE, Gortex) for IABP inser- 
tion. Because of its smooth lumen, an 8-mm PTFE graft 
will easily slide over a 40-cc IABP, whereas the smallest 
woven graft that can be passed over this size balloon is 10 
mm (10-mm PTFE grafts are used instead of 14-mm 
Dacron for thoracic aortic insertion). Because of the small- 


Fig 1.—An 8-mm polytetrafluoroethylene graft is sutured to perim- 
eter of vertical incision in common femoral artery. 


Fig 2.—Completed anastomosis. Single Dacron umbilical tie pre- 
vents leakage around catheter. Slippage of cephalad tourniquet 
can be prevented by placement proximal to superficial circumflex 
iliac and superficial pudendal arteries. 


superficial pudendal a. 


y 


Ince e yy MAN superficial circumflex 





Intra-Aortic Balloon Pump—Cutler & Vander Salm 





Fig 3.—Removal of intra-arterial balloon pump. Graft is trimmed to 
3 mm in length, and the» oversewn with running 5-0 polypropyl- 
ene suture (inset). If vessel is relatively free of atherosclerosis, 
primary repair is preferable. 
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er graft size, a shorter incision is necessary in the common 
femoral artery. Once the IABP has been positioned in the 
descending aorta, the graft can be sutured to the perimeter 
of the arterotomy with a running 5-0 polypropylene suture. 
Because of the pliability of the graft, this is technically 
considerably easier than with the stiffer woven grafts 
formerly used (Fig 1). 

The comformability and smaller size of the PTFE graft 
is an advantage in securing hemostasis around the stem of 
the IABP. A single Dacron umbilical tape tie around the 
graft will ensure a blood tight seal (Fig 2). The graft may 
be then trimmed to length and the tourniquets released. 

When the IABP is to be removed, the tourniquets are 
replaced and the patient is systemically heparinized. After 
IABP removal, the excess PTFE graft is trimmed. We 
advocate the passage of appropriately sized embolectomy 
catheters both proximally and distally to remove any 
laminated thrombus. Primary closure of the femoral artery 
is preferred whenever feasible, so that no foreign graft 
material is retained. However, if the femoral artery is 
narrowed by atherosclerosis or has been unduly trauma- 
tized by the presence of the balloon catheter, then the 
PTFE graft may be left in place, trimmed to a length of 3 
mm, and then oversewn with a running 5-0 polypropylene 
suture (Fig 3). Regardless of the type of closure used, a 
specimen of the graft should be submitted for bacterial 
culture. A positive culture in a patient with a graft closure 
of the artery dictates removal of the graft, and primary 
repair, usually with an autogenous vein patch. 

Over the past 24 months, we have used 24 PTFE grafts 
(22 in the common femoral artery and two in the ascending 
aorta) for insertion of IABP. In 12 instances, the femoral 
artery was closed primarily and in the other ten the graft 
was simply oversewn as previously described. To date, 
there have been no thrombotic or infectious complications 
with the use of the PTFE graft. Although this represents a 
small, preliminary experience, the PTFE graft seems to 
offer substantial technical advantages over woven Dacron 
for the insertion of IABP and subsequent repair. 
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1980 


June 


Surgery of the Skull Base, June 2-3, postgrad- 
uate course. Contact Clarence Sasaki, Sec- 
tion of Otolaryngology, Yale University School 
of Medicine, PO Box 3333, New Haven, CT 
06510. 

International Biliary Association, second an- 
nual meeting, June 5-7, University of Limburg, 
Maastricht, Holland. Contact Prof J. M. Greep, 
Rijksuniversiteit Limburg, Postbus 616 
6200MD, Maastricht, Holland. 

World Congresses of Gastroenterology With 
Digestive Endoscopy and Colo-proctology, 
June 14-19, Stockholm, Sweden. Contact 
Stockholm Convention Bureau, Jakobs Torg 
3, S-111 52 Stockholm, Sweden; telex: 115 56 
congress. 

Second Annual Trauma Symposium, June 20- 
22, Lake Buena Vista, Disney World, Fla. Con- 
tinuing education course for physicians spon- 
sored jointly by the Committee on Trauma of 
the American College of Surgeons and Region 
IV Committee on Trauma, ACS. Contact ACS 
Trauma Dept, 55 E Erie St, Chicago, IL 
60611. 

Society for Vascular Surgery, June 26-27, 
Chicago Marriott Hotel, Chicago. Contact the 
Secretary H. E. Garrett, MD, 910 Madison Ave, 
Memphis, TN 38103. 

Symposium: Complications in Vascular Sur- 
gery, sponsored by the Department of 
Surgery, Medical College of Wisconsin, Mil- 
waukee, June 23-25, 1980. Contact Victor M. 
Bernhard, MD, Department of Surgery, 8700 W 
Wisconsin Ave, Milwaukee, WI 53226. 

International Cardiovascular Society, June 26- 
28, Chicago Marriott Hotel, Chicago. Contact 
the Secretary, W. J. Fry, MD, University of 
Texas Health Science Center, Dallas, TX 
75235. 


September 


American Association of Obstetricians & Gyne- 
cologists, Sept 3-6, The Homestead, Hot 
Springs, Va. Contact Secretary E. L. Makows- 
ki, MD, 4200 E Ninth Ave, Denver, CO 80226. 

American Pain Society, second annual meeting, 
Sept 5-7, New York. Contact Dr W. Crawford 
Clark, Dept of Psychiatry, Columbia University, 
722 West 68th St, New York, NY 10032. 

American Association for Surgery of Trauma, 
Sept 18-20, Arizona Biltmore, Phoenix, Ariz. 
Contact the Secretary, J. A. Boswick, Jr, 
University of Colorado, Box C-309, Denver, CO 
80226. 

International Symposium on islet-Pancreas 
Transplantation and Artificial Pancreas, Sept 
22-23, Athens (immediately preceding the 
Eurcpean Association for Study of Diabetes 
Congress, Sept 24-27). Contact Prof S. Raptis, 
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MD, PO Box 3127, Athens 606, Greece. (Con- 
gress language is English.) 

New England Society for Vascular Surgery, Sept 
25-28, New England Center for Continuing 
Education, Durham, NH. Contact the secreta- 
ry, Nathan P. Couch, MD, Peter Bent Brigham 
Hospital, 721 Huntington Ave, Boston, MA 
02115. 

New England Surgical Society, Sept 26-28, 
Wentworth-by-the-Sea, Portsmouth, NH. Con- 
tact Richard White, Executive Director NESS, 
6 Beacon St Boston, MA 02108. 

American Association for Hand Surgery, Sept 
26-28, New Orleans. Contact the Secretary, G. 
L. Lucas, MD, 2704 Marshall Ct, Madison, WI 
53705. 

American Society of Plastic & Reconstructive 
Surgeons, Sept 28-Oct 3, Hilton Hotel, New 
Orleans. Contact D. F. Whaley, CAE, 29 E 
Madison, Suite 800, Chicago, IL 60602. 


October 


American Academy of Neurological Surgery, 
Oct 1-4, New York City. Contact Dr P. Perot, 80 
Barre St, Charleston, SC 29401. 

Congress of Neurological Surgeons, Oct 5-10, 
Hyatt Regency Hotel, Houston. Contact Secre- 
tary E. R. Laws, Jr, MD, Mayo Clinic, Roches- 
ter, MN 55901. 

American Cancer Society National Conference, 
Gynecologic Cancer, Oct 9-11, Los Angeles 
Hilton, Los Angeles. Contact N. G. Bottiglieri, 
MD, American Cancer Society, 777 Third Ave, 
New York, NY 10017. 

American College of Surgeons Annual Clinical 
Congress, Oct 20-24, Atlanta. Contact Edwin 
Gerrish, MD, ACS, 55 E Erie St, Chicago, IL 
60611. 

American College of Chest Physicians, Oct 26- 
30, Boston, MA. Contact ACCP, 911 Busse 
Hwy, Park Ridge, IL 60068. 

Fifth World Symposium on Pediatric Surgery, 
Acapulco Princess Hotel, Mexico. Contact 
Instituto Nacional de Pediatria DIF; Congress 
Office, Insurgentes Sur 3700, Mexico 22 DG, 
Mexico. 


November 


American Heart Association, Nov 12-15, Fon- 
tainbleau Hotel, Miami. Contact Exec VP W. W. 
Moore, 7320 Greenville Ave, Dallas, TX 
75231. 

Western Surgical Association, Nov 16-19, Hotel 
Utah, Salt Lake City. Contact Secretary Paul E. 
Hodgson, MD, Department of Surgery, Univer- 
Sity of Nebraska Medical Center, Omaha, NE 
65105. 

Southern Thoracic Surgical Association, The 
Greenbrier, White Sulpher Springs, WVa. Con- 
tact the secretary, R. B. McElvein, MD, Depart- 
ment of Surgery, University of Alabama, Bir- 
mingham, AL 35294. 
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If you 
order blood 
you need... 





The 1977 edition of General Prin- 
ciples of Blood Transfusion is 
available from the American Medical 
Association. Completely revised and 
updated, this exceptional overview 
brings you the best of informed opin- 
ion and experience in the field of 
transfusion. 


Among the topics listed in the 
table of contents are: 


* Responsibility of the Clinician 
in the Transfusion Service 

* Clinical Indications for the Use 

of Red Cell Concentrates 

Management of Shock 

Massive Transfusions 

Autotransfusions 

Management of Hemorrhagic 

Diseases 


General Principles of Blood Transfu- 
sion is the only book of its type. If you 
order blood or blood components for 
your patients, you need this 
authoritative text. Use the coupon to 
order your copy today! $3.00 
Order Department OP-267 S/J 
American Medical Association 

P.O. Box 821 

Monroe, WI 53566 

Please send copy(ies) of General 
Principles of Blood Transfusion, OP-267, 
at $3.00 each. Allow 4-5 weeks for delivery. 
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Modern Techniques in Surgery: Cardiac/Thoracic 
Surgery, edited by Lawrence H. Cohn, $49.50, 
Mount Kisco, NY, Futura Publishing Co, 1979. 

The concept of this publication is 
tha: of a dynamic text5ook of surgery. 
The two installments on cardiac and 
thoracic surgery are tie first portions 
of a multivolume veature that will 
inclade all surgical specialities. These 
volumes are versatile in that the sec- 
tions are loose-leaf within a sturdy 
binder. This allows ^or removal of 
individua: sections for study, updat- 
ing, deleting, and revising over time 
as new techniques, approaches, and 
revisions of the specialty are incorpo- 
rated. The first installment of this 
pubiication consists o^ 15 reports on 
congenital heart disease, acquired 
heart disease, and thoracic surgical 
procedures. The secon4 installment is 
more of a panoply of procedures, not 
organized under any topies but de- 
sigred to cover areas not considered in 
the ‘rst installment. Only one quarter 
of tie contents deals with noncardiac 
thoracic procedures; there is no discus- 
sion of chest wall problems, hiatus 
hernia repair, or benign lesions of the 
esophagus or mediastinum. Congen- 
ital and acquired heart disease, how- 
ever, are well coverec in detail with 
contributions from particularly tal- 
ented surgeons. 

The publication intends to synthe- 
size the best features of a textbook, a 


journal, and an atlas. As a textbook, 


the topics lack in-depth clinical discus- 
sion, but do provide more details of 
operative and perioperative care. The 
book does function wel as a journal in 
that the most up-to-date information 
and latest techniques »f care are pre- 
sented and each author's experience is 
well substantiated. The variations 
from article to article in the number 
and qualizy of the illustrations make 
the publication somewhat uneven as 
an atlas. In many artides, the illustra- 
tions should be more detailed and 
refined to show particularly impor- 
tant or hazardous steps in a procedure, 
and should point out precautions to be 
taken or landmarks to be observed to 
avoid operative difficulties. Fortu- 
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nately, however, when illustrative 
details are lacking, they are often 
compensated for in the generally 
excellent narrative descriptions of the 
procedures. 

The reader is given a variety of 
approaches to cannulation and myo- 
cardial protection. The technique of 
deep hypothermic circulatory arrest is 
well outlined for closure of ventricular 
septal defects in infancy. The stan- 
dard approach to repair of the tetralo- 
gy of Fallot is well illustrated, and 
special technical considerations are 
given to pulmonary atresia and clo- 
sure of various natural and iatrogenic 
shunts. Experienced surgeons present 
both the Mustard and Senning opera- 
tions for transposition of the great 
arteries. Especially well-illustrated 
and detailed accounts are given for 
operative techniques to relieve left 
ventricular outflow obstruction. 

Coronary heart disease and its com- 
plications are well covered with indi- 
vidual articles describing left ventric- 
ular aneurysmectomy, repair of in- 
farction ventricular septal defect, and 
intra-aortic balloon insertion, as well 
as the standard techniques of saphe- 
nous vein and internal mammary cor- 
onary bypass grafting. The indica- 
tions for and the repair of the mitral 
valve are given particular considera- 
tion, as are the usual techniques for 
replacement of the aortic and tricus- 
pid valves. A wide range of pacemak- 
ing approaches, problems, and compli- 
cations completes the section on 
acquired heart disease. 

The step-by-step procedure by sege- 
mentectomy for bronchiectasis beau- 
tifully preserves a nearly forgotten 
surgical maneuver. The reports on 
lobectomy and pneumonectomy, al- 
though less lavishly illustrated than 
others, discuss in depth the indica- 
tions for and operative details of the 
procedure. Carcinoma of the esopha- 
gus is well covered in two separate 
articles. 

This volume becomes, then, a handy 
adjunct to already available cardiotho- 
racic materials. One useful extension 
of the loose-leaf format might be that 


the individual surgeon can personalize 
this volume with the direct addition of 
pages annotating his or her own vari- 
ations in technique, approach, and 
problem solving. The volume can then 
become one’s unique and dynamic 
compendium of surgical experience. 
RICHARD A. MocGio, MD 
Valhalla, NY - 


Handbook of Critical Care Medicine, edited by 
Max Harry Weil and Robert J. Henning, 205 pp, 
$19.95, New York, Fischer Medical Publications 
Ine, 1979. 

This volume consists of a series of 
manuscripts solicited from the various 
speakers at the 14th Annual Sympo- 
sium on Critical Care Medicine of the 
University of Southern California 
Post Graduate Medical School, 19776. 
The high-quality nonglossy paper and 
good-sized print make the book easily 
readable. The title does not do justice 
to the stated aims of the editors, 
which are to provide a practical 
update and reference source. The book 
is divided into sections as follows: 
cardiovascular crises, respiratory 
crises, metabolic and neuropsychiatric 
crises, and diagnostic and monitoring 
techniques. Despite being a multiau- 
thored work, the quality of the contri- 
butions are, for the most part, even. 
Certain chapters survey a narrow 
aspect of the field, review the related 
literature in depth, and present cur- 
rent experimental data. The chapters 
by Winkle are outstanding. Wyle and 
Henning unabashedly present and 
defend the authors’ views relative to 
colloid osmotic pressure, and this 
seems quite appropriate. In a text of 
this nature, an amount of overlap is 
inevitable. However, I do believe the 
chapters on cardiogenic shock and 
congestive heart failure could have 
been combined. The section on intra- 
operative monitoring was somewhat 
superficial. The clinical usefulness of 
hand-held programmable computers 
might have been better demonstrated 
by an illustrative example rather than 
a compendium of the variables that 
can be derived. 

A number of specific comments are 
necessary. While it is the author’s 
privilege to examine the relationship 
between the cardiac index and left 
ventricular end-diastolic pressure, it is 
highly questionable as to whether it is 
valid to label this as a Frank-Starling 
ventricular function curve. The chap- 
ter on acute respiratory failure 
deviates markedly from the aim of 
providing a practical update. Opti- 
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mum end-expiratory pressure is dealt 
with in a tangential manner. The 
grouping of modalities of end-expira- 
tory pressure as “CRAP” is in poor 
taste and hardly worthy of a scientific 
text. The subsection in this chapter 
that appears to advocate empirical 
hydration is in direct contradiction to 
those views expressed in the first of 
the four references making up that 
bibliography. 

This volume is recommended for 
study of selected topics and as a refer- 
ence source by any physician partici- 
pating in the care of critically ill 
patients. ` 

TERENCE D. RAFFERTY, MD 
New Haven, Conn 


The Injured Hand: A Clinical Handbook for Gen- 
eral Surgeons, by H. R. Mittelbach, 245 pp, 210 
illus, New York, Springer Verlag, 1979. 

From the North American view- 
point in 1980 the stated objective of 
this book is an anachronism, and study 
of its technical content gives the read- 
er the interesting feeling of being 
transported in time with an accom- 
plished and thorough surgeon who is 
providing a sophisticated look at hand 
surgery as it was practiced ten to 15 
years ago. Now in its third printing in 
Germany, this book was written by a 
general surgeon and “may be re- 
garded as a reference book that covers 
only those procedures and techniques 
that my own experience with hand 
surgery has shown to be practicable 
even by less experienced surgeons,” 
based on the premise that in the field 
of hand surgery, “there is a general 
trend toward the increased operative 
treatment of injuries, conservative 
and simple operative (and thus lower 
risk) forms of treatment are unjustly 
threatened with extinction.” 

The author’s approach to reparative 
hand surgery is an echo of post-World 
War II surgical practice in this coun- 
try, when the small number of sur- 
geons having special knowledge and 
skills with hand injuries made region- 
al specialization a pragmatic necessity 
and created a two-phase concept of 
management: primary reparative sur- 
gery and secondary reconstructive 
surgery. Today this distinction is 
artificial, as experience has reinforced 
the principle that the first person 
caring for a hand injury determines 
ultimate functional recovery. The so- 
cioeconomic importance of the injured 
hand and the expectations of an 
informed public mandate expert 


798 Arch Surg—Vol 115, June 1980 


emergency care and obviate the need 
for a book written for the neophyte 
surgeon dealing with tendon injuries, 
complex intra-articular fractures, and 
the severely burned hand. 

Less-complicated hand procedures 
can and should be done by those with- 
out specialty training and as a quick 
reference for busy surgeons and resi- 
dents the first seven chapters of this 
volume are useful. Functional anato- 
my and diagnosis, dressings and 
immobilization, tourniquets and inci- 
sions, block anesthesia, and local cov- 
erage of skin defects are presented 
succinctly with prose that is clear and 
sparse, and drawings sharp and accu- 
rate. The treatment is more elaborate 
than current standard surgical text- 
book fare, but the generalizations and 
inflexibility of a “how-to-do-it” book 
are apparent. Advice to immobilize 
the hand in the “position of function” 
is inadequate for the burned or 
crushed hand. Stating that a fingertip 
wound “should not be allowed to heal 
by granulation and thus become cov- 
ered by an inferior integument” is 
inadequate since wound contracture, 
in selected fingers, provides the best 
closure with full-thickness skin and 
intact sensation. 

The remaining 15 chapters of the 
book deal with specific topics in hand 
surgery. The section on extensor ten- 
don injury and repair is excellent, as 
are the chapters on fractures on the 
phalanges and metacarpals, foreign 
bodies in the hand, and infections of 
the hand. 

The chapter on the burned hand 
describes the therapeutic approach of 
a slightly earlier era, with little use of 
topical antibacterials and reliance on 
prolonged immobilization in dress- 
ings. The chapters on ligamentous 
injuries and dislocations show the 
essential surgical conservation inher- 
ent in a book for an inclusive reader- 
ship: almost all injuries are splinted; 
the diagnosis and operative treatment 
of injuries such as volar plate disrup- 
tion or long finger collateral ligament 
tears are omitted. In the section on 
flexor tendon injuries, the author’s 
advice to avoid suturing a divided 
profundus tendon in the fingertip and 
to avoid suturing any lacerated super- 
ficial flexor could be warmly disputed 
and there is no mention of items such 
as pulleys or recurvatum deformity 
when he outlines the technique of 
flexor tendon repair. 

This book is addressed to the gener- 





al surgeon practicing hand surgery in 
a continental European background 
and as such has limited value for the 
North American generalist. The de- 
mand for excellence in the primary 
care of the injured hand calls for a 
reference book that reflects the most 
current concepts and technical refine- 
ments of basic hand care. 

Mary H. McGnaTH, MD 

New Haven, Conn 


Cancer of the Breast, ed 2, by William L. Done- 
gan and John S. Spratt, Jr, 701 pp, 214 illus, $32, 
Philadelphia, WB Saunders Co, 1979. 

The series of books entitled “Major 
Problems in Clinical Surgery” has 
established an excellent reputation 
dealing with such diverse topics as 
portal hypertension, liver trauma, sur- 
gery of the aged, and tumors of the 
large bowel, to mention only a few of 
the subjects previously discussed. The 
fifth and latest volume in this series is 
the second edition of Cancer of the 
Breast, and the new edition continues 
the excellence of the first publication 
in 1967. 

Breast cancer remains a major 
problem facing the surgeon despite 
some 3,500 years of recognition of the 
disease process. Etiology and patho- 
genesis remain unclear, and conflict- 
ing therapeutic ideas plague both 
patient and physician. This volume 
addresses all aspects of breast cancer 
in a complete fashion, emphasizing 
the unknown as well as the accepted 
and allowing all viewpoints an oppor- 
tunity for expression. The contribut- 
ing authors do not try to promulgate a 
single viewpoint, but allow the reader 
an adequate chance to recognize all of 
the areas of opinion difference and 
then choose what he or she thinks may 
be applicable to an individual pa- 
tient. 

The usual high standards of the 
publisher’s art is maintained in this 
volume by the WB Saunders Co, with 
clear printing techniques, sharp illus- 
trations including photomicrographs 
and mammograms, and a flair that 
some other medical publishers would 
do well to emulate. This is an excellent 
text that presents the most recent 
compendium of our knowledge of 
breast cancer. The bibliography is 
extensive in all categories, and this 
book belongs in the library of all phy- 
sicians who treat breast cancer in 
women. 

IRA S. GOLDENBERG, MD 
New Haven, Conn 
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Intermedics Pulse Generators 
INDICATIONS AND CONTRAINDICATIONS 


The indications for cardiac pacemaking are increasing as pacemakers become 
more sophisticated and as advanced methods for patient management become 
more widespread. Generally accepted indications for long-term cardiac pacing 
include but are not limited to: (1) sick sinus syndrome; (2) chronic, symptomatic 
drug-resistant sinus arrhythmias, including sinus bradycardia, sinus arrest, and 
sinoatrial (S-A) block as seen in sick sinus syndrome; (3) chronic, symptomatic 
second-degree or third-degree A-V block; (4) recurrent Adams-Stokes syndrome; 
(5) bradycardia-tachycardia syndrome; (6) symptomatic bilateral bundle branch 
block; and (7) hypersensitive carotid sinus syndrome (carotid sinus syncope). In 
addition, certain patients presenting with intractable, recurrent, congestive heart 
failure; cerebral or renal insufficiency; or recurrent, drug-resistant tachyarrhythmias 
who have been shown to benefit from temporary cardiac pacing are considered 
candidates for permanent cardiac pacemaking. 

The indications for permanent pacing in the presence of acute myocardial 
infarction have not yet been rigorously defined. Factors to be considered include 
the location of the myocardial infarct, the presence or absence of symptoms, ven- 
tricular rate, mechanism of the arrhythmias, and response to therapy. In general, 
symptomatic drug-resistant bradyarrhythmias which impair cardiac output are cons- 
idered indications for pacing in patients with acute myocardial infarction, regard- 
less of infarct location. 

There are no known contraindications to the use of pacemakers as a medical 
method for control of heart rate. However, body rejection phenomena such as 
local tissue reaction or skin necrosis, muscle and nerve stimulation, embolism, and 
cardiac tamponade have been reported. 


CAUTION: Federal (U.S.A.) law restricts this device to sale 
by or on the order of a physician. 


NOTE: The CyberLith and the CyberLith Programmer are currently 
undergoing clinical evaluation. 
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Thanks to a CyberLith™ 
pacemaker Connie’s life is 


back on track. 


FOR PATIENTS, LIKE CONNIE, WHO DON’T RESPOND 
TO DRUG THERAPY, A CYBERLITH CAN PROVIDE A 
NORMAL, ACTIVE LIFE. 


Less than four months after her pacemaker implant Connie 
Yanosick finished 98th out of 409 participants in an annual 
nationally sponsored 6.2 mile race. Connie is an active young 
woman. She is assistant coach of the women’s basketball team at 
Mount Aloysius College in Cresson, Pennsylvania, where she is 
studying to be an occupational therapist assistant. She is also a 
resident advisor in her dormitory and treasurer of the school’s 
Occupational Therapy Club. 


Like any college student, Connie enjoys visiting with her 
friends for late-night talk sessions. Classmates majoring in nursing 
frequently check Connie's pulse just to experience what they term 
the pacemaker "click-in." A member of an athletic family, twenty- 
year-old Connie still rough-houses with her siblings who don’t 
consider her to be "fragile or different." 


Obviously, Connie is a happy, healthy young woman. Her 
bradycardia is controlled by a CyberLith. Of course her personal 
lifestyle will change over the coming years. But the multi- 
programmable CyberLith will permit her physician to accommo- 
date her changing physical requirements. We feel very certain that 
Connie will experience a lot of living in the future. 


Connie's CyberLith is just one model in the growing family 
of specialized CyberLith pacemakers. Thin and lightweight, 
CyberLith pacemakers permit noninvasive adjustment of stimula- 
tion rate, pulse width, sensitivity level and pacing mode. And, 
the CyberLith has a longer history of reliability than any other 
programmable multi-parameter pacemaker line. CyberLith 
put Connie back on track. It could be the pacemaker of choice 
for your patients. 


“> Intermedics Inc. 


P.O. Box 617 Freeport, TX 77541 
Tel: 713/233-8611 
Toll Free: 800/231-2330 
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A LONGER NIGHT'S SLEEP 
Patients fell asleep rapidly, 


slept longer 

Dalmane (flurazepam HCI/Roche) induced sleep 
within 17 minutes, on average, in 32 insomniac 
subjects during short-term evaluation in the sleep 
laboratory. The subjects averaged 7 to 8 hours of 
sleep.' Moreover, the sleep latency (time required 
to fall asleep) of 5 insomniacs receiving Dalmane 
for a longer period of time averaged only 17.7 
minutes throughout 28 consecutive nights of 
administration, with an average of 


7.1 hours of sleep. ’ 


EFFICACY FOR A GREATER 
NUMBER OF NIGHTS 

Patients obtained relief for at least 
28 consecutive nights 

Dalmane (flurazepam HCI/Roche) is the only sleep 
medication objectively tested and proved effective 
for a 4-week period.?* Because insomnia is 
usually transient, the prolonged administration of 
any sleep medication is seldom necessary. Should 
Dalmane be used for a prolonged period, the 
appropriate patient evaluations such as periodic 
blood counts and liver and kidney function tests 
should be performed. 





mawworu — DALMANE«c 
MEDICATIONS 
A wider margin of safety’ flurazepam HCl /Roche 


Dalmane (flurazepam Hol/Roche) offers a safet 


profile comparably higher than many. other Heed 30'MG AND 15:MG CAPSULES 


medications: There have been no reports of 


physical or psychological dependence when taken The only sleep medication 


at recommended dosages: In controlled studies 
(=) 


nvolving 2115 patients, the majority of side proved effective 


effects reported were of the sedative-type 


generally expected witha sleep medication. As for longer-term insomnia 


with all medications in i-s class, Dalmane should E 

be administered with cation to patients who are relief 
addiction-prone. Patien*s should also be 

cautioned about possible combined effects with 


alcohol and other CNS cepressants 
Please see next page for a summary 
of product information. 
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DALMANE* (flurazepamHCl/Roche) & 


Before prescribing , please consult complete product information, 
a summary of which follows: 
Indications: Effective in all types of insomnia characterized by 
difficulty in falling asleep, frequent nocturnal awakenings and/or 
early morning awakening; in patients with recurring insomnia or 
poor sleeping habits; in acute or chronic medical situations re- 
quiring restful sleep. Objective sleep laboratory data have shown 
effectiveness for at least 28 consecutive nights of administration. 
Since insomnia is often transient and intermittent, prolonged 
administration is generally not necessary or recommended. 
Contraindications: Known hypersensitivity to flurazepam HCI. 
Warnings: Caution patients about possible combined effects with 
alcchol and other CNS depressants. Caution against hazardous 
occupations requiring complete mental alertness (e.g., operating 
machinery, driving). 

Usage in Pregnancy: Several studies of minor tranquilizers 

(chlordiazepoxide, diazepam, and meprobamate) suggest 

increased risk of congenital malformations during the first 

trimester of pregnancy. Dalmane, a benzodiazepine, has 

not been studied adequately to determine whether it may 

be associated with such an increased risk. Because use 

of these drugs is rarely a matter of urgency, their use 

during this period should almost always be avoided. Con- 

sider possibility of pregnancy when instituting therapy; 

advise patients to discuss therapy if they intend to or 

do become pregnant. 
Not recommended for use in persons under 15 years of age. 
Though physical and psychological dependence have not been 
reported on recommended doses, use caution in administering to 
addiction-prone individuals or those who might increase dosage. 
Precautions: In elderly and debilitated patients, it is recom- 
mended that the dosage be limited to 15 mg to reduce risk of 
oversedation, dizziness, confusion and/or ataxia. Consider poten- 
tial additive effects with other hypnotics or CNS depressants. 
Employ usual precautions in patients who are severely depressed, 
or with latent depression or suicidal tendencies, or with impaired 
renal or hepatic function. Periodic blood counts and liver and 
kidney function tests are advised during repeated therapy. 
Adverse Reactions: Dizziness, drowsiness, lightheadedness, 
staggering, ataxia and falling have occurred, particularly in elderly 
or debilitated patients. Severe sedation, lethargy, disorientation 
end coma, probably indicative of drug intolerance or overdosage, 
have been reported. Also reported: headache, heartburn, upset 
stomach, nausea, vomiting, diarrhea, constipation, GI pain, ner- 
vousness, talkativeness, apprehension, irritability, weakness, 
palpitations, chest pains, body and joint pains and GU complaints. 
There have also been rare occurrences of leukopenia, granulo- 
cytopenia, sweating, flushes, difficulty in focusing, blurred vision, 
burning eyes, faintness, hypotension, shortness of breath, 
pruritus, skin rash, dry mouth, bitter taste, excessive salivation, 
anorexia, euphoria, depression, slurred speech, confusion, rest- 
lessness, hallucinations, paradoxical reactions, e.g. excitement, 
stimulation and hyperactivity, and elevated SGOT, SGPT, total and 
direct bilirubins and alkaline phosphatase. 
Dosage: Individualize for maximum beneficial effect. 
Adults: 30 mg usual dosage; 15 mg may suffice in some patients, 
Elderly or debilitated patients: 15 mg recommended initially 
until response is determined. 
Supplied: Capsules containing 15 mg (orange and ivory); or 30 mg 
(red and ivory) flurazepam HCI. 


DALMANE G 
tlurazepamHCl/Roche 


One 30-mg capsule h.s.—usual adult dosage 

(15 mg may suffice in some patients). 

One 15-mg capsule h.s.— recommended initial dosage 
for elderly or debilitated patients. 


REFERENCES: 

1. Data on file, Medical Department, Hoffmann-La Roche Inc., 
Nutley NJ 

2. Dement WC, et a/: Behav Med 5:25-31, Oct 1978 

3. Kales A, et al: Clin Pharmacol Ther 19:576-583, May 1976 
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Senior Physicians! 


Join the AASP... 


The AASP is the American Association of 
Senior Physicians, the only national or- 
ganization devoted exclusively to the 
needs and interests of physicians who are 
in their later years or planning to retire. 


get a gold mine 

of information on 

planning for your 
later years! 


The AASP Literature Resource Center of- 
fers an extensive collection of articles on 
every phase of retirement planning—and 
they’re free to AASP members. The arti- 
cles cover such subjects as: estate and 
financial planning, preparing your 
portfolio for retirement, second career 
pre-planning, effects of new tax laws, and 
closing a medical practice. Also available 
is a list of books on retirement by com- 
mercial publishers. 

Get more out of your later years; join 
the AASP now. For full information, write: 


A AMERICAN ASSOCIATION 
OF SENIOR PHYSICIANS 


536 North State Street 
Chicago, Illinois 60610 
312-644-3092 
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“Nutritional benefits are realized early when 
the needs are greatest. Although the present study 
did not compare intrajejunal feeding with total 
parenteral nutrition, the nutritional benefits appear 


to be equal or better, and almost all the hazards 
of total parenteral nutrition are avoided.” 


—Hoover, HC Jr, Ryan, JA, Anderson, EJ, and Fischer, JE: 
Nutritional benefits of immediate postoperative jejunal 
feeding of an elemental diet. Am J Surg 139:153 (Jan) 1980. 
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Editorial 


60 Years of the Archives of Surgery 


July 1920-July 1980 


his issue of the ARCHIVES marks the 60th anniversary 

cf the journal. The first issue, vol 1, No. 1, was in July 
1920. Initially, the journal was published bimonthly so that 
there were three issues in 1920. Monthly publication began 
in Juy 1925. The idea for the journal began ten years 
earlier in 1910 when the American Medical Association 
first published the Archives of Internal Medicine. 
Requests came to the AMA to publish periodicals devoted 
to peciatrics and to surgery. According to a history of the 
ARCHIVES by Drs Waltman Walters and Morris Fishbein, 
the heuse of delegates and the board of trustees of the 
AMA made plans to proceed with publication of a journal 
of pediatrics, but there was concern about another publica- 
tion im the field of surgery. This was probably due to the 
fact taat there were in the United States two excellent 
publications devoted to surgery, the Annals of Surgery and 
Surgery, Gynecology and Obstetrics. Interest in such a 
publication in surgery continued, however, so that the 
following year, 1911, a motion was passed that there be a 
periodical to be known as the American Archives of 
Surgery. One hundred prominent surgeons in the United 
States sent a request tc the board of trustees in 1912 to 
proceed with the publication of a surgical journal. At that 
time, the board received letters from Dr Louis S. Pilcher of 
Philadelphia, the editor of the Annals of Surgery and 
Franklin H. Martin of Chicago, editor of Surgery, Gyneco- 
logy end Obstetrics, protesting the publication of an 
Archives of Surgery. They felt that this would result in 
serious damage to the publications of which they were 
editors, and stated that it would result in the destruction of 
independent surgical journalism. Eight years were to pass 
before there was sufficient enthusiasm to proceed with 
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publication of the journal. The first issue began with the 
following “Editorial Announcement” by Dr William J. 
Mayo. 


For a number of years the trustees of the American Medical 
Association have purposed the establishment of an ARCHIVES OF 
SuRGERY similar in character and scope to the Archives of Internal 
Medicine, the American Journal of Diseases of Children, the 
Archives of Neurology and Psychiatry, and other comparable 
publications. Delays of various kinds have arisen, among others 
those resulting from the war, which have prevented the fulfil- 
Iment of this purpose. The fact, too, that there were already in this 
country two great journals of surgery, the Annals of Surgery, and 
Surgery, Gynecology and Obstetrics, has made this delay of less 
consequence. 

The Journal of the American Medical Association has the 
largest circulation of any medical journal in the world, and 
represents the activities of the American medical profession. The 
Journal, therefore, must carry contributions which will cover all 
the different fields of medicine. Contributions to its surgical 
section are so numerous as to make it difficult to publish them all 
in The Journal, especially since many of these contributions are 
too technical to be of interest to the entire profession. 

The Trustees in establishing the ARCHIVES OF SURGERY have 
wisely determined that it shall not enter into competition with the 
journals of surgery now in existence. They believe that it should, 
besides lessening the burden of The Jowrnal's publication, estab- 
lish a sphere of its own. They believe, and again rightly, that 
another journal of clinical surgery is not warranted, and the task 
of the editor, Dr. Dean Lewis, and of the editorial board is to 
develop an organ which will in no way interfere with the justly 
earned successes of the existing publications, and yet establish a 
journal which will be creditable to the great organization that it 
represents, and sufficiently useful to the profession to warrant its 
entering the field. 
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In the growing period of surgery, it was not possible to train 
surgeons in the true sense. Only a few men had the oppcrtunity to 
work as assistants to experienced surgeons. This is no onger the 
case. In the future, the surgeon will serve an apprenticeship; and 
three-year courses of instruction in which such training can be 
given are now being offered for those graduates in medicine who 
have served their hospital internship. It is the hope of the editorial 
board that the ARCHIVES OF SURGERY may be one of the organs of 
expression in this growing field of surgical education, and that it 
may furnish an opportunity for the publication of original articles 
pertaining to research and investigation in those subjects which 
lay the foundation for sound surgical progress. Americzn surgery 
has developed unevenly. Many competent observers are of the 
opinion that clinieal and operative surgery and surgical technic 
have advanced faster than the growth of knowledge with regard to 
the fundamental but less attractive branches may warrant. It may 
be said that the philosophy of surgery has lagged, and operations 
based on unsupported opinions as to their wisdom or their 
necessity are too frequently advocated. 

The ARCHIVES OF SURGERY will attempt at least to enlarge the 
surgical horizon and assist in establishing surgery on a sounder 
basis. Unpleasant as it may be, the editors will not hesitate to 
comment editorially on the papers published in its columns in 
order that both sides of a moot question may be considered. The 
reader will be given an opportunity to peruse surgical fads and 
fancies if such be presented, but if the subject matter introduces 
questionable material it will not be allowed to go unchallenged. 

I wish, at this time, to express my indebtedness to the 
Annals of Surgery and to Surgery, Gynecology ard Obstet- 
rics, and especially to their distinguished edizors. The 
scientific pages of the Annals have ever been to me a 
source of surgical wisdom and inspiration. Surgery, Gyne- 
cology and Obstetrics, combined with its abstract depart- 
ment, is one of the most extraordinary achievements in the 
history of surgery. Its editor, by his vision, know-edge and 
courage, has placed the surgical profession in his debt. 

The contents of the first volume are of interest, contain- 
ing contributions by Harvey Cushing, Arthur Bevan, E. S. 
Judd, Ernest Sachs, Dean Lewis, Barney Brooks, George 
Heuer, Leo Eloesser and others. Contents of vol 1, July 
1920, No. 1, September 1920, No. 2, and November 1920, No. 
3, are seen in the Figure. 

Volume 2 contained contributions by David Cleaver, 
Evarts Graham, George Brewer, William J. Mayo, G. W. 
Crile, D. B. Phemister, John B. Deaver, Major Seelig, 
Fraser B. Gurd, S. Cullen, Isidore Cohn and Stuart W. 
Harrington. Dr Dean Lewis was the first Chief Editor, 
with Evarts A. Graham, Hugh Cabot, Thomas Cullen, 
William Darrach and William J. Mayo serving on the 
editorial board. Dr Lewis served as editor for almost 20 
years. Over the ensuing years, Edward Starr J udd, Wallace 
Terry, and Alton Ochsner also served on the board. 

In 1929, Dr Lewis became ill and was unable tə carry on 
the duties of the journal. Dr Waltman Walters was named 
chairman pro tem, and four additional members were 
added to the editorial board, Dr Arthur W. Allen of Boston, 
Dr Alfred Blalock of Nashville, Tenn, Dr Walter E. 
Dandy of Baltimore, and Dr Lester R. Dragstedt of 
Chicago. Dr Walters introduced several changes in the 
review process of the journal. He was designated chairman 
of the editorial board. Manuscripts were sent to members 
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of the board to indicate their opinion, and then the 
manuscript was sent to the chairman of the board for final 
decision. With this plan of review, every paper was 
reviewed within a period of one month, and manuscripts 
were published in no longer than three months. The initial 
thrust of the journal had been to publish papers dealing 
prindpally with experimental surgical problems. It was at 
this time that the editorial policy was expanded to include 
mancscripts dealing with clinical problems as well. Priority 
was given to those manuscripts that provided a contribu- 
tion to the advancement of surgery in its broadest sense. 
During the war, the chairman of the editorial board was 
callec to active duty, and Dr Lester Dragstedt served as 
chairman, pro tem, from 1942 through 1945. After the war, 
Dr Ezarts Graham who had been a member of the board 
since the founding of the journal in 1920, asked to be 
relieved of his duties and was succeeded by Dr Robert 
Elman of St Louis. Dr Darrach, also one of the founding 
members, asked to be relieved of his duties, and the 
vacancy was filled by the appointment of Dr Gustaf 
Lindsdog of New Haven, Conn. Dr Walters served the 
journal as Chief Editor for a 20-year period. He was 
succeeded by Dr J. Garrott Allen, who served with distinc- 
tion for an eight-year period. Dr Richard Warren of Boston 
succeeded Dr Allen as Chief Editor in 1970 and became the 
fourth editor of the journal. During his editorship, the 
journal experienced a phenomenal period of growth and 
development. Other distinguished surgeons who have 
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served on the editorial board include A. J. Scholl, Cobb 
Pilcher, Frank Hinman, Barnes Woodhall, Walter Mad- 
dock, Henry Ransome, Edward S. Judd, Henry Swan, John 
Beal, Oscar Creech, C. Rollins Hanlon, Paul Russell, George 
D. Zuidema, Norman Shumway, Eric W. Fonkalsrud, 
Robert Goldwyn, Donald B. Kettlekamp, Henrik Bendixen, 
Carl MeLauthlin, and Richard Stauffer. 

The ARCHIVES OF SURGERY now goes to 44,000 subscrib- 
ers, the largest number of subscribers to a general journal 
of surgery. The largest group of readers of the ARCHIVES 
are general surgeons. However, sizable numbers of surgical 
specialists are readers, including urologists, orthopaedists, 
thoracic surgeons, plastic surgeons, and colon and rectal 
surgeons. Other specialties are included in significant 
numbers, particularly anesthesiology, radiology, obstetrics 
and gynecology, and general practice. The original empha- 
sis of publication of experimental surgery has been broad- 
ened. The primary emphasis today is on clinical surgery 
and original contributions that advance the care of 
patients and surgical practice. We strive for the journal to 
be a useful one for the practitioner of surgery and related 
specialties. We strive for careful peer review and editing so 
that only worthwhile and accurate contributions are pub- 
lished for our readers. All of us presently on the editorial 
board thank our predecessors for the legacy they developed 
and have entrusted to our stewardship. 

ARTHUR E. BAUE, MD 
New Haven, Conn 


Editorial 811 





“in the hospitaliz 


single 


an aerobic/anaerobic spectrum‘ 


that includes 
Bacteroides fragilis 


* Active against most aerobic pathogens gram-negative 
as well as gram-positive 
* Active against most anaerobic pathogens — including 
B. fragilis 
* Active against most 5-lactamase-producing strains that 
destroy the activity of many cephalosporins and penicillins 
Not active against most strains of Pseudomonas aer uginosa 
and enterococci (e.g., Streptococcus faecalis) and many 
strains of Enterobacter cloacae. Methicillin-resistant staphy 
lococci are almost uniformly resistant to MEFOXIN* (Cefoxitin 
Sodium, MSD 


Copyright © 1979 by Merck & Co., Inc 





efficacy in a wide range 
of infections' caused by 
single or multiple pathogens 


* Effective in a wide range of infections*— such as: 
peritonitis 
intra-abdominal abscess 
skin and skin-structure infections 


* due to susceptible strains of indicated bacteria at indicated sites 

t In vitro activity does not necessarily imply in vivo effectiveness. 

DMEFOXIN is often referred to as a cephamycin in the scientific 
literature 


Mefoxin 
Cefoxitin Sodium MSD) 


VIALS. containing 1 gram and 2 grams cefoxitin equivalent 
4 


aunique 
profile of: 
spectrum 
- efficacy 

- safety 




















safety A SIMPLE AND FAMILIAR DOSAGE REGIMEN 
EP CUR d 
ncy a 

comparable Type of Infection rA ae in " 

to cephalothin Uncomplicated forms* of infections i. [og 

uch as pneumonia, urinary tract 

Generally wel! tolerated, the most common adverse reaction nfection, cutaneous infectior | | 

being Iccal reactions following IV or IM injection. Contra- L AFART, E. 

indicated in patients who h ave shown hypersensitivity to cefox nfselions ar f; | 6-8 grar 

itin and the cephalosporin group of antibiotics. Give with | | ¢ 

caution to penicillin- Sensi je patients. Antibiotics should be E E TCI z ] 

administered with caution to any patient who has demon us hioher disco (o E Du orate |4 
y strated some form of allergy, particularly to drugs. If an allergic gangrene | 








reaction to cefoxitin occurs, discontinue the drug. Serious PR EE EEA TEA AEREE A E E SPEE s cs 
hypersensitivity reactions may require epinephrine and other ab 155 s; es ka 
emergency measures. Use of the drug in women of child For full details on dosage, see Prescribing Informatior 


bearing potertial requires tnat the anticipated benefit be * " : ra : 
Y t | f 
weighed against the possible risk pach perde oC acca aha chal MSD 














For a brief summary of prescribing information, please SHARPS 
see following page. DOHMI 








814 


ti EE a "rcm 





Indications: Treatment of serious infections caused by susceptible strains of the 
designated microorganisms in the following diseases: 
LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia and lung 
abscess, caused by Streptococcus pneumoniae (formerly Diplococcus pneumo- 
niae), other streptococci (excluding enterococci, e.g., Strep. faecalis), Staphylo- 
coccus aureus (penicillinase and non-penicillinase producing), Escherichia coli, 
Klebsiella species, Hemophilus influenzae, and Bacteroides species. 
GENITOURINARY INFECTIONS. Urinary tract infections caused by. coli, Kleb- 
siella species, Proteus mirabilis, indole-positive Proteus (i.e., P. morganii, P. 
rettgeri, and P. vulgaris), and Providencia species. Uncomplicated gonorrhea due 
to N. gonorrhoeae. 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra-abdominal 
abscess, caused by £. coli, Klebsiella species, Bacteroides species including the 
B. fragilis group,+ and Clostridium species. 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellulitis, and pelvic 
inflammatory disease, caused by £. coli, N. gonorrhoeae, Bacteroides species 
including the B. fragilis group, + Clostridium species, Peptococcus species, 
Peptostreptococcus species, and group B Streptococci. 
SEPTICEMIA caused by Strep. pneumoniae (formerly D. pneumoniae), Staph. 
aureus (penicillinase and non-penicillinase producing), E. coli, Klebsiella species, 
and Bacteroides species including the B. fragilis group.+ 
BONE AND JOINT INFECTIONS caused by Staph. aureus (penicillinase and non- 
penicillinase MH 
SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus (penicillinase 
and non-penicillinase producing), Staph. epidermidis, streptococci (excluding 
enterococci, e.g., Strep. faecalis), E. coli, P. mirabilis, Klebsiella species, Bacte- 
roides species including the B. fragilis group, Clostridium species, Peptococcus 
Species, and Peptostreptococcus species. 
Although appropriate culture and susceptibility studies should be performed, ther- 
apy may be started while awaiting these results. Cefoxitin is not active in vitro 
against most strains of Pseudomonas aeruginosa and enterococci (e.g.. Strep. 
faecalis) and many strains of Enterobacter cloacae. Methicillin-resistant staphylo- 
cocci are almost uniformly resistant to cefoxitin. 
Contraindications: Previous hypersensitivity to cefoxitin and the cephalosporin 
group of antibiotics. 
Warnings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY SHOULD BE 
MADE TO DETERMINE PREVIOUS HYPERSENSITIVITY REACTIONS TO CEFOX- 
ITIN, CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. GIVE WITH 
CAUTION TO PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE 
ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED 
SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- 
TION TO CEFOXITIN OCCURS, DISCONTINUE THE DRUG. SERIOUS HYPERSEN- 
SITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 
Precautions: The total daily dose should be reduced in patients with transient or 
persistent reduction of urinary output due to renal insufficiency because high and 
prolonged serum antibiotic concentrations can occur in such individuals from usual 
doses. As with other antibiotics, prolonged use may result in overgrowth of 
nonsusceptible organisms; repeated evaluation of the patient's condition is essen- 
tial. If superinfection occurs, take appropriate measures. Increased nephrotoxicity 
has been reported following concomitant administration of cephalosporins and 
aminoglycoside antibiotics. 
Interference with Laboratory Tests—As with cephalothin, high concentrations 
( 100 mcg/ml) may interfere with measurement of serum and urine creatinine 
levels by the Jaffé reaction and produce false increases of modest degree in creati- 
nine levels reported; serum samples should not be analyzed for creatinine if with- 
drawn within 2 hours of cefoxitin administration. A false-positive reaction for 
pu in urine has been observed with CLINITEST® reagent tablets. 
regnancy — In women of childbearing potential, weigh anticipated benefit against 
possibie risks. 
Nursing Mothers — Cefoxitin is excreted in human milk in low concentrations. 
Infants and Children — Safety and efficacy in infants from birth to three months 
have not yet been established. In children three months and older, higher doses 
have been associated with increased incidence of eosinophilia and elevated SGOT. 
Adverse Reactions: The most common adverse reactions have been local reactions 
following intravenous or intramuscular injection. Other adverse reactions have been 
encountered infrequently. Local Reactions — Thrombophlebitis with intravenous 
administration; pain, induration, and tenderness after intramuscular injections. 
Allergic Reactions — Rash, pruritus, eosinophilia, fever, and other allergic reac- 
tions. Gastrointestinal — Nausea, vomiting, and diarrhea. Blood — Transient eosin- 
ophilia, leukopenia, neutropenia, and hemolytic anemia; a positive direct Coombs 
test may develop in some individuals, especially those with azotemia. Liver Func- 
tion—Transient elevations in SGOT, SGPT, serum LDH, and serum alkaline phos- 
phatase. Renal Function—Elevations in serum creatinine and/or blood urea 
nitrogen levels. 
Note: In group A beta-hemolytic streptococcal infections, therapy should be main- 
tained for at least 10 days to guard against the risk of rheumatic fever or glomeru- 
lonephritis. In staphylococcal and other infections involving a collection of pus, 
Surgical drainage should be carried out where indicated. Intramuscular injections 
should be well within the body of a relatively large muscle such as the upper outer 
quadrant of the buttock (i.e., gluteus maximus); aspiration is necessary to avoid 
inadvertent injection into a blood vessel. The total daily dosage in infants and chil- 
dren should not exceed 12 grams. 
How Supplied: Sterile cefoxitin sodium in vials and infusion bottles containing 
1 gram or 2 grams cefoxitin equivalent. 
For more detailed information, consult your MSD representative or see full 
prescribing information. Merck Sharp & Dohme, Division of Merck & Co., Inc., 
West Point. PA 19486 MSD 


+8. fragilis, B. distasonis, 8. ovatus, B. thetaiotaomicron, B. s 
JOMF14R(108) SAA 





ŠRegistered trademark of Ames Company. Division of Miles Laboratories, Inc. 





in depth studies 
of the health 

care systems of 
Britain and France 


How they operate 

and what they mean 
to users and to people 
who work in them. 


Britain's health care system is pre- 
dominantly nationalized. France of- 
fers its citizens a national health and 
social insurance plan. These compre- 
hensive references cover each system's 
evolution. . .operation. . application... 

problems...achievements...and per- 
sonnel. 


The French Health Care System 
(OP-460) costs $3.50; The British 
Health Care System (OP-461), $7.50. 
The set is $10. To order your copies, 
write Order Dept., AMA, P.O. Box 821, 
Monroe, WI 53566. Allow 4-5 weeks for 
delivery. 





Original Articles 


Decline in Survival 


After Liver Transplantation 


Thomas E. Starzl, MD; Lawrence Koep, MD; Kendrick A. Porter, MD; Gerhard P. J. Schroter, MD; 
Richard Weil III, MD; R. E. Hartley, MRCPath; Charles G. Halgrimson, MD 


* Twenty-three recent cases of orthotopic liver transplantation 
were individually reviewed in an effort to determine why survival 
had declined from the 509. one-year survival rate of an immedi- 
ately 2recedent series. In the series of 23, only six (26%) 
achieved one-year survival. Faulty case selection, technical 
complications, the use of camaged organs, and complications of 
immunosuppression were the main causes of death. Attention 
was cirected to the possible use of preoperative lymphoid 
depletion to improve the effectiveness and safety of immunosup- 
pression. 

(Arch Surg 115:815-819. 1980) 


ur total experience with orthotopic liver transplanta- 
zion up to January 1978 has been reported' with a 
minimum potential follow-up of at least one year for every 
recipient. As these 141 cases were compiled there was a 
slow improvement in the one-year survival rate, which in 
the last 30 patients reached the 50% level. 

We report here a subsequent, less encouraging experi- 
ence n 23 more consecutive cases. An analysis of these 
recen; patients was uncertaken to determine the reasons 
for the recent increase ir mortality, and to consider further 
policy changes in case selection and management from 
which to mount renewed efforts. 


CASE MATERIAL AND METHODS 
Underly ng Liver Disease 


The Table gives informztion on the 23 cases. There were 12 
adults and 11 children. Among the adults the most common 
diagnosis was chronic agg-essive hepatitis (six examples). Two 
patien:s with sclerosing cholangitis had had previous operations, 
and one (orthotopic transpeant [OT] patient 149) had a residual 
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duodenal fistula. There was one example each of protoporphyria, 
secondary biliary cirrhosis from an old choledochal cyst, primary 
biliary cirrhosis, and alcoholic cirrhosis. 

Of the five children with biliary atresia, three had undergone 
unsuccessful Kasai procedure. Four children had alpha,-antitryp- 
sin deficiency and one had congenital hepatic fibrosis. The final 
pediatric patient was a 15-year-old girl (OT 150) whose duct 
system had been excised five years previously during right hepatic 
lobectomy for trauma. Repeated attempts at duct reconstruction 
had failed. At the time of transplantation, a large unsuspected 
retrohepatic abscess was found and excised along with the contig- 
uous liver remnant. 


Donor Sources 


Donor ages are given in the Table. All donors had suffered acute 
irreversible brain injury, usually from trauma. When the livers 
were obtained from Colorado donors, graft removal and preserva- 
tion with chilled lactated Ringer’s solution were performed at the 
Colorado General Hospital, Denver, in an adjacent operating room. 
Consequently, the cold-ischemic times were short (Table). Organs 
removed elsewhere were preserved in Collins’ solution for six or 
more hours (Table) since they had to be flown to Denver from 
cities as far away as 1,500 miles. 


Immunosuppression 


In all eases, standard treatment was started on the day of 
operation with azathioprine and prednisone. Eleven of the 
patients were also given intravenous antithymocyte globulin. 
Seventeen of the 23 recipients had concomitant splenectomy and 
one other had splenectomy 2% months after transplantation 
because of persistent leukopenia. The five exceptions were 
patients OT 149, 158, 160, 162, and 163. Splenectomy was omitted 
only when the preoperative WBC count was more than 5,000/cu 
mm and when the spleen was small. 

Thoracic duct drainage (TDD) as described elsewhere? was 
performed in 21 patients. The lymph depletion was begun on the 
day of operation in 17 patients, ten and 18 days before transplan- 
tation in two others, and two and four weeks after transplantation 
in the final two. The duration of TDD was seven to 80 days. 

All patients received livers from donors who had three or four 
HLA mismatches. There was donor/recipient blood-type compati- 
bility in all but case OT 148 in which the first graft was B to A. 
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rasen epe 


OT 
NO. 


141 


142 


155 
156 


157 


158 


159 


160 
161 


162 


163 





Diagnosis 


Chronic aggressive hepatitis, 
hepatitis B surface antigen 
positive (HBsAg + ) 


Alpha,-antitrypsin deficiency 
(with hepatoblastoma) 


Sclerosing cholangitis 


Alcoholic cirrhosis (previous 
shunt) 


Chronic aggressive hepatitis 
(previous shunt) 


Primary biliary cirrhosis 


Biliary atresia 


Chronic aggressive hepatitis 


Sclerosing cholangitis 


Biliary cirrhosis (secondary to 
trauma) 


Biliary atresia (previous Kasai 
procedure) 


Biliary cirrhosis (secondary to 
choledochocyst) 
Chronic aggressive hepatitis 


Alpha,-antitrypsin deficiency 


Alpha,-antitrypsin deficiency 
Chronic aggressive hepatitis 


Chronic aggressive hepatitis 


Congenital hepatic fibrosis 
Alpha,-antitrypsin deficiency 


Protoporphyria 


Biliary atresia (previous Kasai 
procedure) 


Biliary atresia (previous Kasai 
procedure) 


Biliary atresia 


a a a MEE NEUEM: 


Donor/ 
Recipient 
Age, yr 


17/31 
3%/5 
17/31 
19/39 
15/22 
21/49 
29/5. 
(a)13/29 
(b)18/29 
18/38 
7/15 
2/5 
15/29 
16/28 


4/6 


8/11 


(a) 8/24 
(b) 24/34 


19/21 


2/2 


3/9 


9/21 
1/2 


1/2 


15/3 


Ischemia 
Time, hr, min 


2,46 


1,24 


7,20 
5,23 


1,23 


Survival, 
Days 


355 


612 


386 


563 


20 


502 


42 


16 


80 


472 


72 


19 


21 


54 


395 
194 


120 


30 


Consecutive Recent Orthotopic Liver Transplantations ( 


Last 


Bilirubin, 
Level, mg/dL 


28 


0.8 


10.6 


35 


15.4 


0.8 


10.8 
1.17 


3.4 


2.67 


Cause of Death, 
Clinical and 
Autopsy 


Liver failure from chronic rejection and re- 
current hepatitis 


Alive 


Intraabdominal infection; liver tailure from 
chronic rejection; and (?) cholangitis 


Alive 


Acute liver failure from ischem c graft inju- 
ry; candidiasis 


Alive 


Peritonitis from enteric fistula; zandidiasis 


Acute liver failure from (?) ischemic graft 
injury, 1st graft; Gram-negative septice- 
mia, 2nd graft 


Peritonitis and persistent duodenal fistula; 
pneumonitis 


Alive 


Chicken pox; fresh portal thrombosis 


Peritonitis from enteric fistulas. question- 
able candidiasis; no autopsy 


Acute hemorrhage from esophageal 
varices* 


Liver failure with intrahepatic arterial throm- 
bosis; regional liver infarctions and 
Gram-negative septicemia 


Alive 


Acute liver failure from ischem c injury, 1st 
graft; arterial thrombosis, 2nd graft, neu- 
rologic invalidism 


Liver failure from portal thrombosis and (?) 
chronic rejection 


Acute rejection 
Pulmonary emboli 


Cardiac insufficiency; candidiasis 


(?) Adenovirus hepatitis; Gram-negative 
septicemia 


Respiratory insufficiency from oversized 
graft 


(?) Adenovirus hepatitis 


*At operation, portal cavernous transformation found. Graft porta! vein anastomosed to vena caval which subsequently clotted. 


fLast SGOT values more than 2,000 IU/L. 
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Graft Histopathology 


End-stage chron c rejection; Biopsy (bx,) results at 147 and 179 days 
had shewn prcgressing rejection; no evidence of recurrent hepati- 
tis B insection 


Bx results at 166 days and 1 yr, 57 days showed continuing low- 
grade rsjection 


Diffuse fatty change and some centrilobular necrosis; no evidence 
of rejection or sclerosing cholangitis 


No bx 


No ischemic injury in bx results at 14 days, only evidence of biliary 
obstruction; same at autopsy 


Bx results at 30 and 111 days showed cellular rejection; no evidence 
of hepatitis despite being HBsAg + 


Diffuse fatty change; multiple small foci of Candida infection 


(a) Acute cellular rejection; (b) Fatty change and some cholestasis 
in centilobular hepatocytes 


Centrilobular fatty change; arteriolar narrowing from past rejection. 
Bx result at 33 cays showed acute cellular rejection 


Herpes group viruses seen by electron microscopy in necrotic tissue 
and in some of adjacent cells 


No bx or autopsy 


Some atrophy of hepatocytes because of lack of portal blood; no 
evidence of rejection 


Intrahepatic arterial thromboses and infarcts in bx results at 29 days 
and at autopsy; no evidence ef rejection in surviving liver; (?) pri- 
mary tarombosis due to endothelial damage caused by eight hr is- 
chemie 


Bx result at six mo showed acute cellular rejection 


(a) Cholengitis, centrilobular cholestasis and marked centrilobular 
and maizonal fatty change; did not look like simple ischemic dam- 
age 

(b) Bx results at 69 and 124 days showed acute and chronic rejec- 
tion, respectively, with arteria! involvement; at autopsy at 179 days 
there were multiple large areas of old and recent ischemic necro- 
sis ane atrophy of hepatocytes caused by arterial lesions of 
chronic rejection 


Bx results at 14. 62 and 109 days showed progression from acute 
cellular rejection to chronic rejection with narrowing and oblitera- 
tion of intrahepatic artery branches and portal vein tributaries; at 
autopsy large areas of hemorrhagic necrosis from recent main por- 
tal veia thrombosis predominated 


Acute cellular rejection with necrosis of centrilobular and midzonal 
hepatccytes 


Little fat in hepatocytes; mild mononuclear cell infiltration of portal 
tract 


Fatty change and some cholestasis 


Bx resul's at 16 days showed acute cellular rejection; no autopsy tis- 
sue available 


Focal arzas of centrilobular anc midzonal hemorrhagic necrosis; 
fatty change, cell cholestasis and moderately dense mononuclear 
cell in iltration of portal tracts 


Multiple focal areas of necrosis. some of these contain large candida 
coloniss; nuclear inclusions in the hepatocytes bordering the ne- 
crotic foci; by electron microscopy these are found to consist of 
adenovirus particles 
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Three of the donors had positive cytotoxic eross matches with the 
recipient sera. The resistance of the liver to hyperacute rejection, 
despite the presence of preformed antidonor antibodies, has been 
described previously.' 


Other Management Practices 


The complicated postoperative care of these patients has been 
thoroughly described,’ including the need for frequent postopera- 
tive diagnostic studies to rule out all causes other than rejection 
for postoperative hepatic malfunction. T-tube or transhepatic 
cholangiography and results of repeated liver biopsies were com- 
monly used to guide adjustments in immunosuppression. 


RESULTS 
Mortality and Survival 


As in the past, the overwhelming mortality was early. 
Within one month, eight of the 18 patients died, and 
between 30 and 90 days there were six more deaths. Three 
more patients died after 4, 642, and almost 12 months. 

A final patient died 386 days after transplantation. Five 
remain alive with present follow-ups of 390 to 612 days 
(Table). All are presently well. The one-year survival rate 
was six of 23 (26%), of whom one subsequently died. 


Causes of Failure 


Individual cases are documented in the Table. The 
deaths could be classified as follows: 

Insurmountable Preexisting Problems.— Liver transplanta- 
tion was fundamentally difficult in most of the patients. 
However, three of the recipients had such severe preexist- 
ing pathologic conditions that in retrospect the attempt at 
transplantation was futile. One (OT 153) had a portal 
thrombosis that precluded normal revascularization of the 
liver. The second (OT 149) had a preexisting duodenal 
fistula that was repaired but that reopened postoperatively 
and was responsible for fatal intraperitoneal infection. The 
third (OT 152) had so many previous procedures that it was 
almost impossible to remove her diseased liver. Postopera- 
tively, she died of infection that was made uncontrollable 
by an enteric fistula. The deaths were after 21, 90, and 19 
days. 

Intraoperative Calamities.— Three of the patients (OT 145, 
148, and 156) received livers that never functioned proper- 
ly. All three donors were thought to be satisfactory; two of 
the organs were removed at Colorado General Hospital, 
while the third had been preserved and shipped from Los 
Angeles. Bleeding diathesis, perturbed clotting studies, 
and failure of other liver functions were immediately 
evident. Two (OT 148 and 156) were given second organs. 
One did not function. The other retransplant was a techni- 
cal success but the patient already had sustained profound 
neurologic injury. Eventually her second graft failed, and 
at autopsy six months later the hepatic artery was throm- 
botic. 

The foregoing clinical assessment of ischemic graft 
injury was not reflected in the histopathology of the 
allografts (Table). Acute rejection undoubtedly occurred 
with the first transplant of patient OT 148. Transplant 
patients OT 145 and 156a both showed changes suggestive 
of bile duct obstruction in spite of the fact that T tubes for 
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transhepatic cholangiograms had provided no evidence for 
this possibility. Patient OT 156a also had cholangitis. 

A fourth patient (OT 160) was profoundly hypotensive 
when taken to the operating room. A later report from a 
blood culture revealed enteric organisms. A technically 
satisfactory transplant was performed. However, the car- 
diovascular state of the patient remained so poor that an 
intraaortic balloon support to maintain the blood pressure 
was required for a week. He subsequently died of dissem- 
inated candidiasis. A fifth patient (OT 162) who received a 
liver too large to be accommodated in the abdomen died 
five days later of respiratory failure. 

Delayed Technical Complications.-One patient each had 
delayed thrombosis of the portal vein (OT 157) and of the 
hepatic artery (OT 154) at some distance from the vascular 
anastomosis. Results of serial biopsies of patient OT 157 
had revealed progression from acute to chronic rejection 
and the eventual portal thrombosis may have been second- 
ary to these events (Table). In two patients enteric fistulas 
developed from the Roux-en-Y reconstruction, leading to 
early (OT 147) or late (OT 143) death. 

Acute Viral Infection.—T wo patients (OT 161 and 163) had 
almost identical courses after initially satisfactory graft 
function. After almost a month, fulminating liver failure 
developed in both children, with SGOT level rises of 2,000 
to 3,000 IU. They died so quickly that their bilirubin levels 
rose to only 2.6 and 1.1 mg/dL, respectively. Adenovirus 
had been previously grown in cultures taken from the 
throat and rectum of one patient; and in the other, 
adenovirus was grown in cultures taken from the allograft 
at autopsy. The graft of patient OT 161 had contained 
evidence of acute cellular rejection at day 16 (Table). At 
autopsy, multiple focal areas of necrosis were seen in case 
OT 163. There were basophilie nuclear inclusions in the 
hepatocytes bordering the necrotic foci, and electron 
microscopy revealed that these inclusions were composed 
of adenovirus particles. This graft also contained colonies 
of candida (Table): 

In addition, a 5-year-old child (OT 151) who had had an 
untroubled recovery was discharged from the hospital. 
Systemic chicken pox with pneumonitis and acute liver 
failure then developed, with an SGOT level of 5,000 IU. At 
autopsy, chicken pox and cytomegalovirus grew from 
cultures taken from the consolidated lungs but not from 
the liver allograft. However, herpes group viruses were 
seen by electron microscopy in the necrotic hepatocytes in 
the central and middle zones of the lobules of the liver 
allograft. The portal vein contained a fresh thrombosis 
that was thought to be only one or two days old. 

Acute Rejection.—By clinicopathologic correlation, only 
one patient (OT 158) was lost solely because of acute 
uncontrolled rejection of the graft. The histopathologic 
rejection was equally severe in the first graft of patient OT 
148, but this organ had never functioned, and the failure 
was ascribed by the clinicians to ischemic injury. 

Miscellaneous.— A 9-year-old girl (OT 159) with a seem- 
ingly perfect result died 56 days postoperatively of massive 
pulmonary emboli that had come from the collateral Ret- 
zius’ veins. 


818 Arch Surg—Vol 115, July 1980 


PO eee 073 077 " 


A 31-year-old man (OT 141) had a liver transplantation 
for chronic aggressive hepatitis, hepatitis B surface anti- 
gen (HBsAg) positive. In spite of postoperative treatment 
of the patient with specific hyperimmune globulin, the 
results of his HBsAg tests became positive again after 
several weeks. He died of liver failure 355 days postopera- 
tively. The differential diagnosis of rejection vs recurrent 
hepatitis was evaluated from several biopsy specimens and 
from the autopsy allograft. These showed rejection pro- 
gressing until only isolated nodules of hepatocytes 
remained at autopsy. Investigations with immunoperoxi- 
dase and electron microscopy showed no evidence of recur- 
rent hepatitis. 


Allograft Histopathology 


Biopsy and autopsy changes for individual cases are 
given in the Table. The autopsy allografts were remark- 
ably free of rejection, this being an autopsy diagnosis in 
only five (29%) (OT 141, 149, 156b, 157, 158) of 17 retrieved 
livers. Such findings may have understated the role of 
rejection in lethal clinical events since results of prior 
biopsies confirmed episodes of acute rejection in three 
more allografts (OT 159, 161, 163). Acute rejection at some 
time was found in 12 (52%) (OT 141, 142, 146, 148a, 149, 150, 
155, 157, 158, 159, 161, 163) of the 23 grafts from which 
tissue was obtained. Chronic rejection, as defined by 
intimal thickening and rupture of the internal elastic 
lamina of small intrahepatic arteries, was present in five 
(22%) (OT 141, 142, 149, 156b, 157) of the 23 grafts. Changes 
suggestive of chronic bile duct obstruction were present in 
three allografts (OT 143, 145, 156a). Viruses were responsi- 
ble for widespread liver necrosis in three livers; the 
organism was varicella in one (OT 151) and adenovirus in 
two (OT 161, 163). Candida abscesses were present in two 
cases (OT 147, 163). Nonspecific fatty change was present 
in six livers (OT 148, 147, 148b, 149, 160 162) mostly in 
association with disseminated bacterial or fungal infec- 
tions. The hepatocytes had atrophied in one liver (OT 150) 
that had been deprived of an adequate portal blood sup- 
ply. 

COMMENT 


The development of liver transplantation has been ham- 
pered by the poor condition of almost all recipients, by the 
technical demands of the operation, by lack of effective 
liver support techniques with which to prepare patients for 
operation or to tide them over if initial graft function is 
poor, and by difficulties in defining exactly the reasons for 
postoperative hepatic dysfunction. Nevertheless, a slow 
but steady improvement in survival was reported at our 
institution from 1963 through early 1978" in 141 consecu- 
tive cases. The expectation that these gains could be 
maintained was not realized in the 23 subsequent patients 
herein reported. Although the recent sample was a small 
one, we slowed our liver program almost to a halt in order 
to assess the reasons for the deterioration in results. 

Faulty case selection played a role. Three of the patients 
had such serious anatomical problems that success was 
virtually precluded, and in addition, some of the other 
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patierts were so ill and so progressed in the course of their 
liver failure that the finel measure of transplantation may 
have been inadvisable. 

Three otherwise suitable recipients were given poorly 
funetoning livers. At present, there is no good way to 
identify such flawed organs in advance. The ischemic 
injury was not clearly related to the time of cold preserva- 
tion. Two of the three organs were removed in distant 
cities and shipped to Denver with a total cold ischemic 
perioc of several hours. However, the third graft was 
remored at Colorado General Hospital and immediately 
transplanted. 

Similarly, a need to eliminate technical misadventures 
was evident from this recent series as it has been in the 
past; out how to achieve this is less definable. The enteric 
and vascular complications occurred at the hands of expe- 
rienced surgeons whose record under more favorable cir- 
cums-ances in patients who did not undergo immunosup- 
pressve treatment or in kidney recipients who had 
received immunosuppression has been good. 

Wi-h such a spectrum of management problems, it has 
been difficult to assess the additional roles of rejection and 
of the immunosuppress ve treatment used to prevent this 
process. Recent publications, including some from our 
cente”, have questioned whether rejection is a major 
facto” in the unsatisfactory results and have drawn atten- 
tion t the possible error of overimmunosuppression, espe- 
cially with steroids. The occurrence of three deaths from 
acute viral infections of the liver in the present series, as 
well zs the high incidence of other infectious complications, 
could be viewed as support for such a contention. 

The issue has not been settled, although there is no doubt 
that hepatic allografts at autopsy are usually free of 
histooathologic signs of acute rejection. The liberal use of 
biopsies has provided a fuller picture. The biopsy speci- 
mens obtained during life often contained evidence of 
rejec-ion to which the appropriate response at the time was 
increased immunosuppression. However, the penalties, 
including the development and persistence of enteric fistu- 
las, rangec from serious to lethal. Thus, the clinician has 
been faced with a situation in which there is little or no 
margin of safety. 
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Dissatisfaction with "standard" antirejection therapy 
has prompted us to reevaluate TDD as an adjunct to 
classical immunosuppression, realizing the importance of 
developing treatment principles with the simpler clinical 
model of renal transplantation. At first, TDD was insti- 
tuted on the day of renal transplantation, as was done in 
many of the liver recipients of the present series. It 
became evident that this was a suboptimal use of TDD, 
since renal rejection was common during the first three 
weeks before an immunosuppressive TDD effect was 
established. In the liver recipients herein reported, there 
was no demonstrable benefit from TDD. Although TDD 
was not responsible for the death of any patient, it may 
have contributed to the delayed infectious complications 
while at the same time providing little or no prophylaxis 
against rejection during the critical first two or three 
postoperative weeks. We now recommend pretreatment 
with TDD for four weeks or more, the exact duration being 
strongly influenced by the presence or absence of different 
kinds of antibodies in the recipient serum. Using this 
approach, early rejection has been greatly reduced in 
cadaveric kidney recipients.* 

Such an improvement in immunosuppression should be 
applicable to transplantation of other organs, but there 
may be special problems in liver recipients. Prospective 
liver recipients are so fragile that a month of TDD 
pretreatment may impose great risks. For one thing, the 
lymph drainage in a patient with hepatic disease tends to 
be voluminous, particularly if ascites is present. In our 
experience, the output may exceed 1 L/hr. Nevertheless, as 
our liver program reopens, we are attempting to provide 
pretreatment with TDD or with the removal of peripheral 
blood lymphocytes (lymphapheresis). 


This investigation was supported by research projects MRIS 8118-01 and 
7227-01 from the Veterans Administration; by Public Health Service grants 
AM-17260 and AM-07772; and by grants RR-00051 and RR-00069 from the 
General Clinical Research Centers Program of the Division of Research 
Resources, National Institutes of Health. 


Nonproprietary Name and Trademark of Drug 


Azathioprine—Imuran. 
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Common Bile Duct Pressure 


During Enflurane Anesthesia 


Effects of Morphine and Subsequent Naloxone 


LCDR Daniel F. Dedrick, MC, USNR; LCDR W. Woodrow Tanner, MC, USN; LCDR Frederic L. Bushkin, MC, USNR 


* In ten otherwise healthy patients undergoing cholecystecto- 
my and cholangiography, morphine sulfate, in a dose of 2.5 
mg/70 kg body weight, significantly elevated common bile duct 
pressure, as measured by water manometry, two and five min- 
utes after intravenous injection. There was no added effect from 
an additional 7.5 mg/70 kg, measured two and five minutes after 
injection. Naloxone hydrochloride, in a dose of 1.0 mg/70 kg 
body weight, quickly reversed the increase in pressure caused 
by the morphine. Radiographic contrast material passed into the 
duodenum in every patient after administration of naloxone. 

(Arch Surg 115:820-822, 1980) 


arcotic drugs have long been known to cause spasm of 

the sphincter of Oddi.' Nonetheless, they are widely 

used in the perioperative period in patients with biliary 
traet disease, both for preoperative analgesia and for 
supplementation of the anesthetic technique. Unfortunate- 
ly, spasm of the sphincter may yield a “pseudocalculus” 
artifact during cholangiography that is indistinguishable 
from impacted common duct stone, rather than the "bird's 
beak” appearance classically associated with spasm.* Many 
anesthesiologists prefer to use balanced anesthetic tech- 
niques for cholecystectomy, arguing that the differential 
diagnosis of postoperative jaundice may be confounded by 
the possibility of hepatitis associated with halogenated 
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anesthetics. Other anesthesiologists believe that the addi- 
tional morbidity and mortality from common bile duct 
exploration may be needlessly incurred when narcotics 
used to avoid a halogenated anesthetic have induced the 
roentgenographic artifact aforementioned. A case report 
in the surgical literature* has incriminated fentanyl citrate 
(Sublimaze) in exactly these cireumstances. 

Naloxone hydrochloride has been characterized as an 
antagonist to the respiratory-depressant, centralsedative, 
and analgesic actions of narcotics,‘ but the compound has 
not been systematically examined for its actions on the 
sphincter of Oddi. Should it act as a narcotic antagonist at 
that site as it does elsewhere, as suggested by McCammon 
et al? a trial of naloxone might clarify an ambiguous 
operative cholangiogram in a patient who had recently 
received narcotics. Accordingly, we chose to assess the 
effects of naloxone after prior morphine sulfate adminis- 
tration, measuring common bile duct pressure as an easily 
available index of sphincter tone. 


METHODS 
Patient Selection 


Consenting adult patients with roentgenographic confirmation 
of a clinical diagnosis of uncomplicated cholelithiasis, scheduled 
for elective cholecystectomy and cholangiography, constituted the 
study group. All patients were required to be American Society of 
Anesthesiologists status I or II and never to have shown clinical 
jaundice or measured hyperbilirubinemia. Acute cholecystitis or 
pancreatitis, suspicion of common duct stone, use of any known 
cholestatic or spasmolytic drug, or sensitivity to any of the drugs 
employed in the protocol were grounds for exclusion from the 
study. The subjects were made to fast from midnight, and all 
surgeries were scheduled in the forenoon. We recorded the weight, 
age, and sex of each patient. 
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Effects of Morphine and Naloxone on 
Intraoperative Common Bile Duct Pressure* 


Dose, mg/70 kg ————— 
Body Weight 2 min 5 min 
2.5 
7.5 


Morphine sulfate 17.5 + 2.0} 20.0 + 2.41 
Morphine sulfate 205 + 2.1} 20.6 -22ti 


Naloxone hydro- 
chloride 1.0 


166 + 2.3 151-18 


*Number of patients, ten. Values are Mean + SEM, expressed in 
centimeters saline. 

TBaseline, 12.7 + 1.2. 

{Difers from baseline, with P < .01. 





Anesthetic Technique 


The patients were premedicated with diazepam. After denitro- 
genation with oxygen by mask, the patients received intravenous 
(IV) thiopental sodium for induction and IV succinylcholine 
chloride, after which 4% lidocaine hydrochloride topical spray was 
applied to the trachea prior to intubation. The anesthetic was 
mairtained with oxygen, nitrous oxide, and enflurane by inhala- 
tion via a semiclosed circle absorber system, with IV tubocurarine 
chloride added if needed for supplemental relaxation. Intermit- 
tent positive pressure ventilation or assisted ventilation were 
empbyed, avoiding continuous positive airway pressure.’ After 
completion of the study protocol, the technique could be varied at 
the Ciscretion of the individual anesthesiologist. 


Surgical Technique 


Afer the induction of anesthesia, the preparation, and the 
drap ng, the surgeon chose either a subcostal or vertical approach 
as he judged appropriate and proceeded directly to cannulation of 
the common bile duct threugh the cystic duct. After the pressure 
measurements were complete, the surgeon performed cholangiog- 
raph> and then proceeded to the planned cholecystectomy and any 
other indicated intervention. 


Study Protocol 


Onze the duct had been successfully cannulated, as shown by 
withcrawal of bile and by unimpeded instillation of saline, a water 
mancmeter was attached via a stopcock. The manometer was filled 
with saline and then switched to continuity with the cannula, 
emptying into the duct by gravity. When a “plateau” effect was 
apparent, ie, a sudden decrease in the rate of fall of the fluid 
coluren nearly to nil, we recorded the baseline pressure in centi- 
mete-s H,O. The zero point was the insertion of the ampullary 
struc-ures into the duodenum. 

Although there was never a zero-flow situation, the plateau 
effect was obvious, reprodacible, and consistently reported among 
observers. After this baseline pressure measurement, an IV bolus 
of marphine sulfate, 2.5 mg/70 kg body weight, was given through 
a rapidly running infusion. The pressure in the duct was then 
measared by the same method two and five minutes after the 
injection. A second bolus ef morphine sulfate, 7.5 mg/70 kg body 
weight, was administered, and the pressure was again recorded 
two end five minutes later. Finally, an IV bolus of naloxone 
hydrochloride, 1.0 mg/70 kg body weight, was injected, and the 
pressare was similarly observed at two and five minutes. The 


surgeon next performed cholangiography through the same can- ~ 


nula. The study protocol was considered complete when the initial 
film was taken. The patiert was then released to the surgeon and 
anestaesiologist. We recorded the result of the roentgenogram, as 
interpreted by the operating surgeon or consultant radiologist, 
looking specifically for unsuspected stones, duodenal filling, or the 
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appearance of either a “bird’s beak” sign or an apparently 
impacted stone. Pressure data were analyzed with the application 
of Student's t test, with P < .05 accepted as significant. 


RESULTS 


The results are summarized in the Table. Note that the 
study population included nine women and one man, who 
had an average body weight of 73.6 + 5.2 kg and an 
average age of 38.1 + 5.1 years. The small initial dose of 
morphine clearly elevated the measured pressure levels 
above baseline without significant further increase added 
by the larger second dose. After administration of nalox- 
one, the measured values promptly returned to levels not 
significantly different from baseline. In all cases, the 
cholangiogram showed free flow of contrast medium into 
the duodenum. Films from one patient revealed two clini- 
cally unsuspected stones in the common bile duct, yet there 
was no obstruction to passage of dye into the duodenum. 

Some patients showed the anticipated clinical signs of 
increased anesthetic depth during the span of morphine 
measurements, with pulse slowing and systolic blood pres- 
sure decreasing. Similarly, some individuals appeared to 
have a decrease in anesthetic depth, with increased pulse 
rate and rising systolic pressure after naloxone, but nei- 
ther of these effects were significant across the group as a 
whole. Since several of the procedures were accomplished 
without any supplemental tubocurarine, the depth of enflu- 
rane may have tempered these changes. All patients were 
suitably analgesic in the recovery room, reflecting the 
differential time scales of action of morphine and nalox- 
one.’ 


COMMENT 


Most previous human studies of the actions of narcotics 
and other drugs on the sphincter of Oddi have suffered 
from a common defect. Data were gathered from individ- 
uals with known pancreatic reflux or post-common bile 
duct exploration via a T tube.*- 

In neither group is it reasonable to assume a normal 
sphincteric mechanism. The first group is being evaluated 
for possible sphincterotomy to relieve obstruction. The 
second group has presumably had disruption of the 
sphincter by the passage of dilators at the time of a 
common bile duct exploration a week or two earlier; they 
may well have had an impacted stone. Clearly, our patient 
population is not free of risk of abnormal sphincteric 
function, as suggested by the clinically unanticipated 
common bile duct stones in one individual, but our series is 
more likely to be an accurate reflection of patients with 
truly normal conditions. 

Our study group received no drugs known to confound 
the actions of narcotics, such as belladonna alkaloids.' 
While the question has been raised as to whether general 
anesthetics may act through CNS endogenous opioid-like 
substances,’ the bulk of the evidence from studies of 
narcotic antagonists fails to support the hypothesis." If 
the receptors in the sphincter are similar to CNS receptors, 
the contpsibertiem. of our background anesthetic may be 
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In the operating arena, there are few circumstances in 
which the choice of anesthetic drugs may have such a direct 
impact on a procedure as in the case of cholecystectomy/ 
cholangiography. There is potential conflict between the 
anesthesiologist and surgeon because of possible interfer- 
ence with a necessary diagnostic maneuver. At the same 
time, there may be concern over the possibility of adverse 
effects from alternative anesthetic drug regimens. We 
believe that our study may minimize this conflict by 
demonstrating that morphine-induced elevations of biliary 
tract pressures may be reversed by administration of 
naloxone. Although not tested here, the hypothesis that 


—) 
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naloxone would similarly act to antagonize pressure rises 
associated with other narcotics seems reasonable. Hence, 
should an ambiguous operative cholangiogram be taken in 
a patient recently exposed to narcotic drugs, we suggest 
that differentiation between spasm and impacted common 
bile duct stone may be aided by repeating the roentgeno- 
graphic examination after administration of naloxone. 


Nonproprietary Names and Trademarks of Drugs 


Enflurane—Ethrane. 
Naloxone—Nalone, Narcan. 
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Continuous Positive Airway Pressure 


The Use of Low Levels in Adult Patients With Artificial Airways 


Bahman Venus, MD; Gerry B. Copiozo, MD; H. Kurt Jacobs, PhD 


e Twelve adult surgical patients recovering from acute respi- 
ratory failure (ARF) had a catheter inserted for measurement of 
pulmonary capillary wedge pressure, pulmonary artery pressure, 
and cardiac output; and for calculation of arterial-mixed venous 
oxygen content difference, physiologic shunt, and systemic and 
pulmonary vascular resistances. Measurements were made with 
5 cm H,O continuous positive airway pressure (CPAP), during 
spontaneous respiration at ambient airway pressure, and then 
again with 5 cm H,O CPAP. During breathing without CPAP, the 
total physiologic shunt increased, and the Pao,/fraction of 
inspired oxygen concentration (Fio.) ratio decreased significant- 
ly from control values. After CPAP therapy was again introduced, 
the physiologic shunt decreased and the Pao,/Fio, ratio 
increased significantly. This improvement in oxygenation took 
place without any significant change in cardiovascular status. 
Thus, low levels of CPAP are helpful in maintaining the pulmo- 
nary status in intubated adult patients recovering from ARF. 

(Arch Surg 115:824-828, 1980) 


well-known and accepted method of weaning 

patients from mechanical ventilation requires a suc- 
cessful trial of spontaneous respiration on T piece for a few 
hours before extubation can be permitted.’* In some 
patients, during the process of T-piece trial, hypoxemia 
develops, necessitating the use of the ventilator again. 
Addition of low levels of positive end-expiratory pressure 
to spontaneous respiration (continuous positive airway 
pressure [CPAP]) instead of T-piece breathing has been 
suggested and used by some investigators.’ Although 
CPAP has been used routinely in the management of 
intubated neonates,® the role of so-called prophylactic 
CPAP in intubated adult patients is still questionable. 
Therefore, this study was planned to determine if low 
levels of CPAP have any beneficial or detrimental effects 
on the cardiocireulatory and pulmonary systems. 
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SUBJECTS AND METHODS 


Twelve surgical patients were selected for study (Table 1). All 
patients had suffered from acute respiratory failure (ARF) that 
was manifested by the following: rapid, shallow respiration with 
the use of accessory respiratory muscles; presence of severe 
hypoxemia despite fraction of inspired oxygen coneentration 
(Fio.) greater than or equal to 60%; and presence of a diffuse 
pulmonary infiltrate or pulmonary edema in the roentzenogram 
of the chest. All patients’ conditions were managed by 15 to 25 em 
H,O CPAP in conjunction with expansion of the volume of blood 
and intermittent mandatory ventilation (IMV). The optimal level 
of CPAP was adjusted for each patient to achieve the highest 
oxygenation with the least adverse hemodynamic effects." All 
patients were weaned from IMV for more than 24 hours and met 
the criteria for extubation (vital capacity >10 mL/kg; normal 
Pao, while receiving <40% oxygen in the inspired gas; Paco, 
below 45 mm Hg while breathing spontaneously with 5 em H,O 
CPAP; stable cardiovascular system; and improvement in roent- 
genogram of the chest). 

For the treatment of respiratory failure, each patient previously 
had a peripheral arterial catheter placed for the measurement of 
mean arterial blood pressure and sampling of blood. Similarly, all 
patients had a 7 F flow-directed pulmonary artery catheter that 
was placed percutaneously via the internal jugular veins. This 
catheter was used to measure the mean pulmonary artery pressure 
(PAP), the mean pulmonary capillary wedge pressure (PCWP), 
and the mean right atrial pressure (RAP); it was also used to 
sample mixed venous blood and to inject an indieator for the 
measurement of cardiac output. All pressures were measured by 
pressure transducers that were zeroed and calibrated electronical- 
ly in reference to atmospheric pressure at the level of midantero- 
posterior thoracic diameter. Before each series of measurements, 
the accuracy-of transducers was checked by applying 20, 50, and 
100 mm Hg pressure using a mercury manometer. Carciac output 
(CO) was measured in triplicate by thermodilution, using the 
mean of the three measurements as the representative value. The 
indicator (10 mL of 5% dextrose in water at ice-bath temperature) 
was injected at the beginning of the expiratory phase of a 
respiratory cycle. Samples of arterial and mixed venous blood were 
drawn in heparin-rinsed plastic syringes and were analyzed 
immediately for pH, Po., and Pco, with a blood gas analyzer. The 
levels of hemoglobin and the hemoglobin oxygen saturation were 
measured with a spectrophotometric oximeter. The oxygen con- 
tent was calculated using the following formula: oxygen content 
(in vol%) = (hemoglobin concentration x oxyhemoglobin satura- 
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tion = 1.34) + (0.0031 x Po,). The total physiological shunt (Qsp/ 
Qt) was calculated from the shunt equation 


Qsp/Qt = Ceo, — Cao,/Cco, — Cvo,, 


where Qsp represents the portion of total blood flow (Qt) shunted 
from venous to arterial circulation without being oxygenated’; 
Ce0,, sulmonary capillary oxygen content; Cao., arterial oxygen 
conteat; and Cvo,, mixed venous oxygen content. Calculations of 
shunt were made at both the therapeutic level of inspired oxygen 
and at a value 10% higher. The lower value from these shunt 
caleulations was used as the representative value. Since various 
levels of Fio, ranging between 0.3 to 0.5, were used, individual 
changes in Pao, were standardized by the expression Pao,/ 
Fio,.'-" The respiration rate (RR) was counted over a period of 
one rrinute. The heart rate (HR) was displayed via a continuous 
ECG monitor. Patients were allowed to breath through a system 
that allowed no rebreathing of exhaled gas by use of a continuous 
flow @0 to 50 L/min) of humidified and warmed air/oxygen 
mixture from a 5-L reservoir bag into the inspiratory limb. During 
respiration, the continuous fresh-gas flow directed the exhaled gas 
to the expiratory limb. The CPAP was produced by adding 
suffici»nt water to a threshold resistor that was placed at the end 
of the expiratory limb to constantly maintain 5 em H.O airway 
pressi re throughout the respiratory cycle. Gas-flow rate through 
the T piece and CPAP assembly was at least three times the 
minut» volume of the patients. Three values for forced vital 
capacity (FVC) were measured using a spirometer, The highest 
value was used as the represented value. The concentration of 
oxygen was analyzed at the endotracheal tube before each series 
of measurements and was kept constant for each patient through- 
out the study. 

During the entire period of study, the respiratory-care regimen 
was kept the same. One hour before we recorded any data, the 
patierts received chest physical therapy followed by bagging and 
suctioning and they were maintained in the supine position with a 
30° upward head tilt. 

The forementioned variables were measured while the patients 
were breathing spontaneously with 5 em H,O CPAP. The CPAP 
was then removed and the patients were allowed to breath 
sponteneously through a T-piece assembly with zero end-expirato- 
ry pressure (ZEEP) for a period of two to four hours, and all the 


measurements were repeated. Five centimeters H,O CPAP was 
then added, and two to four hours later measurements were again 
made. 

Statistical analysis of the data was accomplished with a one-way 
analysis of variance. The least significant difference was used to 
distinguish among means. All data are presented as the mean 
values plus or minus the SEM. 


RESULTS 


All patients tolerated the three stages of the study and 
maintained normal Paco, (range, 36 to 44 mm Hg) and pH 
(range, 7.38 to 7.46). Repeat of the studies of the shunt 
after the 10% increase in the oxygen concentration did not 
cause any significant changes in the shunt values. Cardio- 
pulmonary values obtained at the time of entrance into this 
study were used as the control values (CPAP control). 
These values were compared with the variables recorded 
after two to four hours of spontaneous respiration through 
a T-piece assembly with ZEEP. The measurements record- 
ed after the reintroduction of 5 em H,O CPAP (CPAP 
return) were also compared with the ZEEP values. Pulmo- 
nary data are presented in Table 2. During the control 
stage (CPAP control), mean Qsp/Qt was 16.1%, and mean 
Pao,/Fio, ratio was 259 mm Hg. With the change from 
CPAP control to ZEEP, mean Qsp/Qt increased to 24.7 
(P < .01). The mean Pao,/Fio, ratio fell to 129 mm Hg 
(P < .01). After 5 em H,O CPAP was reintroduced (CPAP 
return), mean Qsp/Qt decreased from 24.7% to 13.7% 
(P < .01), and the mean Pao,/Fio, ratio increased to 254 
mm Hg (P < .01). There was a significant increase in RAP 
when comparing CPAP control with CPAP return, but 
neither CPAP condition differed from ZEEP. The mean 
values for FVC, RR, HR, mean arterial pressure, PCWP, 
and PAP were unchanged during CPAP and ZEEP. No 
statistieally significant changes in arterial-mixed venous 
oxygen content difference, cardiac index (C1), and pulmo- 
nary and systemic vascular resistances were noted when 
CPAP was compared with ZEEP (Table 3). 


Table 1—Clinical Information of 12 Patients 


Patent/Age, 


Optimal Duration of 


w/Sex Diagnosis CPAP,* cm H,O CPAP Therapy, Days 
/44/F Cancer of pancreas, after Whipple's procedure, sepsis, 
coagulopathy, septic lung 15 7 
2/19/F Mendelson's syndrome 25 5 


2/68/M 


2/53/M 
pulmonary edema 


€/67/M 
edema 


£/70/M 
1C/34/F 


*CPFP indicates continuous positive airway pressure. 
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Transurethral resection of prostate, dilutional hyponatremia, 
Small-bowel obstruction, congestive heart failure, pulmonary 


Pneumonia, after gastrectomy, acute respiratory failure 
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COMMENT 


The report by Feely et al,‘ that the use of low levels of 
CPAP instead of T-piece breathing minimizes the increase 
in alveolar-arterial oxygen difference (A-aDO.) and 
improves the vital capacity, has been criticized for two 
reasons; first, the use of 100% oxygen for calculation of 
A-aDO, in this study may have affected their results. It has 
been thought that establishing an Fio, of 1.0 will ensure 
that A-aDO, difference is secondary only to direct intra- 
pulmonary right-to-left shunting of blood and will not 
produce detrimental side effects if confined to brief peri- 


ods of exposure." However, recent evidence has shown that 
overall intrapulmonary shunt may actually increase even 
with short periods of pure oxygen inhalation." Absorption 
atelectasis, decreased functional residual capacity, and 
increased ventilation-perfusion (V/Q) abnormality due to 
the increase of perfusion to the areas with low V/Q may 
occur during inhalation of 100% oxygen." 

Second, therapy with CPAP might have caused unob- 
served cardiac depression in the patients of Feely et al. 
Since, on the one hand, CPAP increases intrathoracic 
pressure, a deterioration in CO may occur; but on the other 
hand Pao., and thus arterial oxygen content, may improve. 


Table 2—Pulmonary Data From 12 Patients, On and Off 5 cm H,O CPAP* 





Physiologic Shunt, % Forced Vital Capacity, mL Pao,/Fio, Ratio, mm Hg Respiratory Rate, Breaths/min 
fe Se ee Sce a e 
Patient CPAP(C); ZEEP} CPAP(R)§  CPAP(C) ZEEP CPAP(R) CPAP(C) ZEEP  CPAP(R) CPAP(C) ZEEP CPAP(R) 
1 17.4 23.5 12.7 1,300 1,000 1,200 225 165 223 32 28 20 
2 30.6 27.6 19.6 850 600 1,100 190 150 215 28 28 26 
3 17.9 28.6 17.8 600 500 950 175 218 225 28 36 28 


*CPAP indicates continuous positive airway pressure. 
+CPAP(C) indicates CPAP control, measured at the time of admission to study. 

1ZEEP indicates zero end-expiratory pressure, measured on T piece at ambient airway pressure. 
§CPAP(R) indicates CPAP return, measured after reinstitution of 5 cm H,O CPAP. 

||P < .01 compared with CPAP(C) or CPAP(R). 


Mean Blood Pressure, Mean 
mm Hg 


——————DO 


Heart Rate, Beats/min 


Pressure, mm Hg 





Table 3—Hemodynamic Data From 14 


Pulmonary Capillary 
Cardiac Index, L/sq m Wedge Pressure, mm Hg 


Pulmonary Artery 


—————— 


~~ Or ww ————————— 9 ————oÓ5óo 
Patient CPAP(C)} ZEEP CPAP(R) CPAP(C) ZEEP CPAP(R) CPAP(C) ZEEP CPAP(R) CPAP(C) ZEEP CPAP(R) CPAP(C) ZEEP CPAP(R) 


1 90 86 84 123 100 117 26 

2 81 92 87 93 B3 87 22 

3 112 114 114 87 100 97 17 

4 80 96 82 103 93 73 16 

5 80 84 82 87 90 88 13 

6 100 90 96 90 90 92 19 

7 70 90 78 77 67 80 21 

8 110 92 100 123 123 110 21 

9 90 91 89 95 90 90 23 

10 100 99 102 105 | 103 100 25 

11 90 110 100 108 90 98 30 

12 92 100 90 90 88 92 31 
Mean 91.3 95.3 92.0 98.4 93.1 93.7 22.0 
SEM +3.6 +2.6 +3.0 +41 +38 +3.5 +1.6 


*CPAP indicates continuous positive airway pressure. 


24 28 4.79 3.91 3.54 6 7 rå 
19 18 5.55 4.96 5.19 13 9 6 
16 14 4.82 4.40 4.56 12 10 8 
21 18 4.05 3.71 3.90 14 10 13 
18 14 3.88 3.44 3.7 8 4 7 
18 20 4.15 4.34 4.25 7 6 7 
21 21 2.89 2.87 2.84 8 6 9 
16 14 3.17 3.32 3.46 11 9 10 
20 24 2.91 2.61 2.81 6 4 z 
19 26 3.57 3.39 3.63 6 5 6 
19 28 3.15 3.37 3.21 12 9 12 
28 32 4.49 4.30 4.56 4 2 5 
19.9 21.4 3.95 3.72 3.81 8.9 6.8 8.1 
+10 +18 +0.25 +0.20 +0.21 +1.0 08 -+07 


+CPAP(C) indicates CPAP control, measured at the time of admission to study. 
1ZEEP indicates zero end-expiratory pressure, measured on T piece at ambient airway pressure. 
§CPAP(R) indicates CPAP return, measured after reinstitution of 5 cm H,O CPAP. 


||P < .01 compared with CPAP(C) or CPAP(R). 
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The result of interaction of these two variables is known 
only Ïf both variables are measured. Furthermore, A-aDO, 
varies with Fio, and may be influenced significantly by 
oxygen consumption and CO. Only when Qsp/Qt is caleu- 
lated directly from ar-erial and mixed venous oxygen 
content can one determine whether intrapulmonary shunt, 
CO, or QO, is primarily responsible for arterial hypoxemia. 
We chose to use the therapeutic concentrations of oxygen 
for Qsp/Qt calculation. To minimize "shunt-like" effects 
from areas with a low V/Q, we repeated the shunt calcula- 
tions after a 10% inerease in oxygen concentration from 
the therapeutic level. Tre fact that no significant change 
was observed after tkis maneuver suggests that the 
inerease in Qsp/Qt during breathing at ambient airway 
pressure was mainly dae to alveolar collapse. Return of 
Qsp/Qt value to the centrol level after reinstitution of 
CPAP suggests that low levels of CPAP prevented alveolar 
collapse. 

The mechanism by which the addition of low levels of 
CPAP prevents a rise in Qsp/Qt in subjects with an 
artificial airway is of considerable interest. However, in 
our present state of knewledge, the manner in which the 
imprcvement is achieved remains a matter of speculation. 
Patients recovering from ARF have reduced tidal volume, 
vital eapacity, and func-ional residual capacity (FRC).'* A 
low level of CPAP may be important in overcoming uneven 
distri»ution of ventilation by creating a longer time con- 
stant for such distribution, thus holding the airways open 
longe” than usual. Ancther hypothesis suggests that the 
subjeets with a decreased FRC maintain their pulmonary 
volume through increesing their airway pressure by 
approximation of the vocal cords during expiration.” The 
presence of a tracheal tube in patients with a decreased 
pulmcnary volume prevents any increase in the airway 
pressure created by the lhrynx and pharynx and may cause 


itients, On end Off 5 cm H,O CFAP* 


Arterio-mixed Venous Right Atrial Pressure, 


Oxygen Content, vol% mm Hg 
PBL, 
CPAP(C) ZEEP CPAP(R) CPAP(C) ZEEP CPAP(R) © 

38 3.9 55 1.5 1.6 2.2 

35 4.2 45 1.4 2.2 2.1 

31 3.2 33 1.1 1.2 2.0 

30 3.1 32 12 1.2 2.1 

34 3.7 34 1.1 2.1 2.2 

35 3.2 33 2.0 1.9 24 

46 4.8 45 2:5 2.6 2.4 

38 3.5 34 1.5 1.3 2.0 

46 5.0 47 2.0 3.0 2.8 

39 4.1 33 25 2.5 24 

41 3.9 42 3.0 2.5 3.0 

35 3.4 35 1.8 1.6 1.8 

37 3.8 33 17 2.0 2.3|| 
+04 +0.2 +02 +0.2 +0.2 +01 
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alveolar collapse at the end of expiration. It has been 
suggested that low levels of CPAP in these patients 
simulates the “expiratory grunt” and improves the rela- 
tionship between the closing volume and the FRC by 
increasing the FRC.” Although the presence of grunting 
respiration has not been documented in adult patients, 
such breathing patterns may be mimicked by exhaling 
against pursed lips. Another example of the loss of the 
glottic mechanism may be inferred from Stone and Mar- 
tin,” who reported that tracheostomy often precipitated an 
almost intractable pulmonary edema in patients suffering 
from thermal burns. Although we know of no direct 
evidence that such forms of breathing have the same effect 
as low levels of CPAP, it would not be surprising if they 
were found to do so. 

Low levels of CPAP may exert their effect simply by 
increasing the FRC. Downs and Mitchell,’ comparing 
different modes of ventilation in patients who underwent 
coronary revascularization, found that addition of low 
levels of PEEP to the ventilatory mode normalized the 
FRC. Also, Dammann and McAslan” studied patients with 
normal lungs who needed prolonged mechanical ventilation 
and found that 10 em H,O PEEP improved distribution of 
ventilation, increased arterial oxygenation, and decreased 
the A-aDO.. 

Based on this information, we postulate that in our 
patients with decreased lung volumes, therapy with CPAP 
improved the relationship between the closing volume and 
the FRC by increasing the FRC, thereby preventing 
alveolar collapse. We were unable to document any signif- 
icant improvement in forced vital capacity (FVC) by 
therapy with CPAP; although FVC is representative of 
more than 70% of total lung capacity, it is a measurement 
that relies on the cooperation and comprehension of the 
patient. These variables and patients' conditions caused 


Pulmonary Vascular 
Resistance, Dynes s cm 


Systemic Vascular 
Resistance, Dynes s cm * 
p 


CPAP(C) ZEEP CPAP(R) CPAP(C) ZEEP CPAP(R) 
192.9 214.2 264.4 1,055 1,049 1,349 
115.9 103.8 90.4 574 566 569 
126.5 127.9 103.0 782 987 915 

97.1 146.0 114.8 760 749 550 
90.7 152.2 104.6 811 935 847 
140.8 128.6 148.3 799 765 798 
242.7 241.5 248.3 1,103 960 1,168 
221.0 153.7 124.8 1,561 1,496 1,271 
253.5 230.5 275.4 1,281 1,337 1,244 
276.4 205.3 284.9 1,356 1,385 1,258 
356.9 194.6 325.1 1,447 1,128 1,287 
309.5 289.1 316.4 993 1,015 1,001 
202.0 183.3 200.0 1,044 1,031 1,021 
+25 +16.0 +26.8 +90 +79 +82 
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significant interpatient variability and may have affected 
our measurements and analyses of vital capacity. 

Routine use of the low levels of CPAP in intubated 
patients has been discouraged because of fear of cardiovas- 
cular depression of PEEP. It is known that an increase in 
airway pressure, achieved by increasing intrathoracic pres- 
sure, may decrease thoracic venous return and cause a 
reduction in CO. In addition, CO may be decreased 
because of increased pulmonary vascular resistance result- 
ing from airway pressure transmission to the pulmonary- 
vaseular bed.? Based on PCWP and RAP data (Table 3), 
our patients had normal intravascular volume during ther- 
apy with CPAP. Because of this hydration status, trans- 
mission of any fraction of airway pressure to the intrapleu- 


ral pressure did not cause any decreases in venous return or 
CI. Also, 5 em H,O CPAP did not cause any significant 
change in systemic and pulmonary vascular resistance 
(Table 3). 

Our data clearly show that in patients with adequate 
intravascular volume, low levels of CPAP have no detri- 
mental cardiovascular effect, while they improve oxygena- 
tion by reducing intrapulmonary shunting. During the 
process of weaning with low levels of CPAP, none of our 
patients required return to therapy with the ventilator. 
Therefore, in adult patients with a significant decrease in 
pulmonary volume that requires an artificial airway, we 
recommend maintenance of low levels of CPAP instead of 
ambient airway pressure during the weaning process. 
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Editorial Comment 


This study nicely documents the fact that intrapulmonary 
shunting is lower and Pao, is higher when intubated patients are 
maintained on 5 em H,O CPAP than when they are permitted to 
breathe at ambient pressure. These findings should not be surpris- 
ing since one would expect the functional residual capacity to be 
higher and the ventilation/perfusion ratios to be better matched 
with the use of CPAP. Venus et al have demonstrated that not 
only is oxygenation better, but also there is no measurable 
detrimental effect on cardiovascular parameters at this level of 
CPAP. This study is further evidence that permitting intubated 
patients to breathe for prolonged periods of time at ambient 
pressure is not a prudent physiologie practice and can lead to 
increased intrapulmonary shunting. 

Apparently, Venus et al have performed this study to demon- 
strate that it is better to wean patients from mechanical ventila- 
tion with CPAP than with spontaneous respiration on a T piece 
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without positive airway pressure. Unfortunately, they did not 
complete the next logical step. If they had measured parameters of 
respiratory and cardiac function directly after extubation of some 
patients from CPAP and after extubation of other patients from 
the T piece at ambient pressures, their question could have been 
answered. As the study was performed, one could argue that these 
patients were not candidates for extubation because they required 
low levels of CPAP for better ventilation/perfusion ratios and 
better arterial oxygenation. It is likely that, had these patients 
been extubated, intrapulmonary shunting and arterial oxygena- 
tion would have more closely resembled levels obtained at 5 cm 
H,O of CPAP than levels obtained at ambient pressure. Such 
studies have been performed with children, and one would expect 
similar results with adults. 

JEROME H. MopELL, MD 

Gainesville, Fla 
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POST ERATIVE AI. 


. After parenteral narcotics... 
maximum oral potency 


The principal analgesic ingredient, oxy- 
codone, is a semisynthetic narcotic with 
multiple actions qualitatively similar to 
those of morphine. The analgesic effect 
of oxycodone begins within 10 to 15 min- 
utes after oral administration, peaks at 
45 minutes and persists for 3 to 6 hours.' 
Acetaminophen, a non-narcotic analge- 
sic, complements the pain relief pro- 
vided by oxycodone. 


Summary ef Prescribing Information 
Contraindizations: Hypersensitivity to oxycodone or 
acetaminophen 


Warnings: Drug dependence: Oxycodone can pro- 
duce drug dependence oí the morphine type and 
may be abused. Psychic dependence, physical 
* dependence and tolerance may develop upon 
repeated &jministretion, prescribe and administer 
with same caution adpropriate to other oral narcotic- 
containing medications, Subject to the Federal Con- 
trolled Subsiances Act 
Usage in ambulatory patients: Caution patients that 
oxycodone may impair mental and/or physical abili- 
ties required for performance of potentially hazardous 
lasks such as driving a car or operating machinery. 
Interactior with other Central Nervous System 
depressant-: Patients recewing other narcotic anal- 
gesics, gereral anesthetics, phenothiazines, other 
tranquilizers, sedetive-hypnotics or other CNS 
depressants (including alccnol) with TYLOX capsules 
may exhibi additive CNS depression. When such 
combined therapy is contemplated, the dose of one 
or both agents should be reduced 
Usage in pregnancy: Safe use not established 
Should no: be used in pregnant women unless 
potential benefits outweigh possible hazards 
Usage in children: Should not be administered to 
Children 


Precautions: Head injury and increased intracranial 
pressure: Te respiratory depressant effects of nar- 
cotics and their capacity to elevate cerebrospinal fluid 
pressure may be markedly exaggerated in the pres- 
ence of head injury, other intracranial lesions or a 
pre-existing increase in intracranial pressure. Fur- 
thermore, narcotics produce adverse reactions which 
may obscue the clinical caurse of patients with head 
injuries. 

Acute abdeminal conditions: TYLOX capsules or 
other narccics may obscure the diagnosis or clinical 
Course of acute abdominal conditions 

Special risk patients Administer with caution to cer- 
tain patients such as the elderly or debilitated, and 
those with severe impairment of hepatic or renal 
function, hypothyroidism, Addison's disease, and 
prostatic hyoertrophy or urethral stricture 


Adverse Reactions: Mos! frequent: Lightheaded- 
ness, dizziness, sedetion, nausea and vomiting; more 
prominent in ambulatory than non-ambulatory 
patients; some of these reactions may be alleviated if 
the patient ies down. Others: euphoria dysphoria 
Constipatior. skin rash and pruritus 


Dosage amd Administration: Dosage should be 
adjusted according to severity of pain and response 
of the patient. It may occasionally be necessary to 
exceed the usual Cosage recommended below in 
cases of more severe pain or in those patients who 
have become tolerant to the analgesic effect of nar- 
cotics. TYLOX capsules are given orally. Usual adult 
dose is one capsule every 6 hours as needed for 
pain 


Drug Interactions: CNS depressant effects may be 
additive with that cf other CNS depressants. See 
Warnings 

Caution: Federal law prohibits dispensing without 
prescriptior 

For information on symptoms treatment of over- 
dosage, see full prescribing information 

Full directions for use should be read before adminis- 
tering or prescribing 





*Halpern LM, Bo JJ: Analgesics. "in Modell W (ed) 
Drugs of Choice 1978-1979 





379. St Louis, CV Mosby, 1978 
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An oxycodone analgesic 
combination without APC 


TYLOX 


CAPSULES 


oxycodone HCI* 4.5 mg, 
oxycodone terephthalate* 0.38 mg, 
acetaminophen 500 mg 





*Warning: May be habit forming. 


McNeil Laboratories, McNEILAB, Inc., Fort Washington, PA 19034 € McN 1980 
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Contamination during surgical procedures such 
as cholecystectomy, hemorrhoidectomy, 
exploratory laparotomy and prostatectomy is 
frequently unavoidable. In such cases, the ideal 
hemostatic agent is one that not only controls 
small vessel bleeding, but does not enhance or 
provide a site for bacterial growth.* 

SURGICEL Absorbable Hemostat provided 
bactericidal action in in vitro studies^?:* and did 
not tend to enhance experimental infection in 
animals.? Other commonly used hemostatic 
agents such as absorbable gelatin sponge, 
topical thrombin and microfibrillar collagen 
actually enhanced bacterial growth, *3-4-6 

There is one... and only one SURGICEL 
Absorbable Hemostat. 


Composite results showing growth of 10 species 
of aerobic and anaerobic pathogenic bacteria 
after 24 hours* 
104 
I 
I 
I 


NUMBER OF VIABLE UNITS FROM 
CONCENTRATED INOCULUM AFTER 24 HOURS 


NO GROWTH 











— 
UNOXIDIZED SURGICEL ABSORBABLE TOPICAL 
REGENERATED GELATIN THROMBIN 
CELLULOSE SPONGE 
KNIT FABRIC 


“Clinical significance of these animal or in vitro data has yet to 
be determined. Although SURGICEL is bactericidal against a 
wide range of pathogenic microorganisms, it is nor intended as a 
substitute for systemically administered therapeutic or prophy- 
lactic antimicrobial agents to control or prevent Postoperative 
infections. Closing SURGICEL in a contaminated wound with- 
out drainage may lead to complications and should be avoided. 


Please see prescribing information on following page. 


SURGICEL 


Absorbable Hemostat 
(oxidized regenerated cellulose) 


To request further product information — in the 
Continental U.S., call toll free: 800/631-3190 
(except in New Jersey, call 800/652-2826). 
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ACT T E BST -y 


Promotes rapid hemostasis 


Does not enhance bacterial growth* 


Completely and quickly absorbed 


(7 to 14 days postoperatively)  —- 


with virtually no tissue irritation. 


Soft, knitted fabric conforms to 
irregular bleeding surface. 


Convenient PATIENT-READY® 
package opens easily. 


SURGICEL is available in the 
following sizes: 


SIZE CODE # 


2 in. x l4 in. (24 units/case) 1951 
4in. X 8 in. (24 units/case) 1952 
2in. x 3in. (24 units/case) 1953 
15 in. x 2 in. (24 units/case) 1955 


*Clinical significance of these animal or in vitro 
data has vet to be determined. 


FOR SURGICAL USE 


ACTIONS: The way SURGICEL Absorbable Hemostat ac- 
celerates clotting is not completely understood, but it ap- 
pears to be a physical effect rather than any alteration of 
the normal physiologic clotting mechanism. When used 
properly in minimal amounts, SURGICEL is absorbed 
from the sites of implantation with practically no tissue 
reaction. Absorption depends upon several factors includ- 
ing the amount used, degree of saturation with blood, 
and the tissue bed. 


In addition to its local hemostatic properties, SURGICEL 
is bactericidal in vitro against a wide range of gram 
positive and gram negative organisms including aerobes 
and anaerobes. SURGICEL is bactericidal in vitro against 
strains of species including those of: 


Staphylococcus aureus Bacillus subtilis 
Staphylococcus epidermidis Proteus vulgaris 
Micrococcus luteus Corynebacterium serosis 
Streptococcus pyogenes GroupA Mycobacterium phlei 
Streptococcus pyogenes Group B Clostridium tetani 
Streptococcus salivarius Clostridium perfringens 
Branhamella catarrhalis Bacteriodes grafilis 
Escherichia coli Enterococcus 

Klebsiella aerogenes Enterobacter cloacae 
Lactobacillus sp. Pseudomonas aeruginosa 
Salmonella enteritidis Pseudomonas stutzeri 
Shigella dysenteriae Proteus mirabilis 
Serratia marscescens 


Studies conducted in animals show that SURGICEL in 
contrast to other hemostatic agents does not tend to en- 
hance experimental infection. 


INDICATIONS: SURGICEL Absorbable Hemostat is used 
adjunctively in surgical procedures to assist in the control 
of capillary, venous, and small arterial hemorrhage when 
ligation or other conventional methods of control are im- 
practical or ineffective. 


CONTRAINDICATIONS: Although packing or wadding 
sometimes is medically necessary, SURGICEL Absorbable 
Hemostat should not be used in this manner unless it is 
to be removed after hemostasis is achieved. 


SURGICEL should not be used for implantation in bone 
defeets, such as fractures, since there is a possibility of 
interference with callus formation and a theoretical chance 
of cyst formation. 


When SURGICEL is used to help achieve hemostasis 
around the spinal cord in laminectomies, or around the 
optic nerve and chiasm, it must always be removed after 
hemostasis is achieved since it will swell and could exert 
unwanted pressure. 


SURGICEL should not be used to control hemorrhage 
from large arteries. 


SURGICEL 
Absorbable Hemostat 
(oxidized regenerated cellulose) 


SURGICEL should not be used on non-hemorrhagic se- 
rous oozing surfaces, since body fluids other than whole 
blood, such as serum, do not react with SURGICEL to 
produce satisfactory hemostatic effect. 


WARNINGS: SURGICEL Absorbable Hemostat is supplied 
sterile and should not be autoclaved because autoclaving 
causes physical breakdown of the product. 


SURGICEL is not intended as a substitute for careful 
surgery and the proper use of sutures and ligatures. 


Closing SURGICEL in a contaminated wound without 
era nagp may lead to complications and should be 
avoided. 


The hemostatic effect of SURGICEL is greater when it is 
applied dry; therefore it should not be moistened with 
water or saline. \ 


SURGICEL should not be impregnated with anti-infective 
agents or with other materials such as buffering or 
hemostatic substances. Its hemostatic effect is not en- 
hanced by the addition of thrombin, the activity of which 
is destroyed by the low pH of the product. 


Although SURGICEL may be left in situ when necessary, 

it is advisable to remove it once hemostasis is 

achieved. It must always be removed from the site of ap- 
plication after use in laminectomy procedures and from 
foramina in bone when hemostasis is obtained. This is 
because SURGICEL, by swelling, may cause nerve dam- 
age by pressure in a bony confine. Paralysis has been re- 
ported when used around the spinal cord, particularly in 
surgery for herniated intervertebral disc. 


Although SURGICEL is bactericidal against a wide range 
of pathogenic microorganisms, it is not intended as a 
substitute for systemically administered therapeutic or 
prophylactic antimicrobial agents to control or prevent 
postoperative infections 


PRECAUTIONS: Use only as much SURGICEL Absorbable 
Hemostat as is necessary for hemostasis, holding it in 
place until bleeding stops. Remove any excess before 
surgical closure in order to facilitate absorption and 
minimize the possibility of foreign body reaction. 


SURGICEL should be applied loosely against the bleeding 
surface. Wadding or packing should be avoided, espe- 
cially within rigid cavities, where swelling may interfere 
with normal function or possibly cause necrosis. 


In urological procedures, minimal amounts of SURGICEL 
should be used and care must be exercised to prevent 
plugging of the urethra, ureter, or a catheter by dislodged 
portions of the product. 


Since absorption of SURGICEL could be prevented in 
chemically cauterized areas, its use should not be pre- 
ceded by application of silver nitrate or any other escha- 
rotic chemicals. 


If SURGICEL is used temporarily to line the cavity of e 
open wounds, it should be placed so as not to overlap the 
skin edges. It should also be removed from open wounds 
by forceps or by irrigation with sterile water or saline so- 
lution after bleeding has stopped. 

Precautions should be taken in otorhinolaryngologic 
surgery to assure that none of the material is aspirated by 
the patient. (Examples: controlling hemorrhage after ton- 
sillectomy and controlling epistaxis.) 

Care should be taken not to apply SURGICEL too tightly 
when it is used as a wrap during vascular surgery (See 
"ADVERSE REACTIONS" Section). 

Sterile technique should be observed in remon 
SURGICEL from its envelope. Opened, unused SURGICEL 
should be discarded, because it cannot be resterilized. 


ADVERSE REACTIONS: “Encapsulation” of fluid and 
foreign body reactions have been reported. 


ETE E E V: Salad 
Fas Pe Ai À 


4 








There have been two reports of stenotic effect when 
SURGICEL Absorbable Hemostat has been applied as a 
wrap during vascular surgery. Although it has not been 
established that the stenosis was directly related to the 
use of SURGICEL, it is important to be cautious and avoid 
applying the material tightly as a wrapping- 

Possible prolongation of drainage in cholecystectomies 
and difficulty passing urine per urethra after prostatec- 
tomy have been reported. There has been one report of a 
blocked ureter after kidney resection, in which postopera- 
tive catheterization was required. 

Occasional reports of “burning” and “stinging” sensa- 
tions and sneezing when SURGICEL has been used as 
packing in epistaxis, are believed due to the low pH of the 
product. 


Burning has been reported when SURGICEL was applied 
after nasal polyp removal and after hemorrhoidectomy. 
Headache, burning, stinging, and sneezing in epistaxis 
and other rhinological procedures, and stinging when 
SURGICEL was applied on surface wounds (varicose ul- 
cerations, dermabrasions, and donor sites) also have 
been reported. 

CLINICAL STUDIES: SURGICEL Absorbable Hemostat has. 
been found useful in helping to control capillary or venous 
bleeding in a variety of surgical applications, including 
abdominal, thoracic, neurosurgical, and orthopaedic, as 
well as in otorhinolaryngologic procedures. For additional 
clinical study data and references, see the full prescribing 


. information. 


ANIMAL PHARMACOLOGY: The effects of SURGICEL 
Absorbable Hemostat, absorbable gelatin sponge, and 
microfibrillar collagen hemostat were compared in a 
standardized infection model consisting of intra- — 
abdominal and intrahepatic abscesses in mice. This infec- 
tion mimics the common characteristics of human infec- 
tion with nonspore-forming anaerobic bacteria, including 
a chronic and progressive course. SURGICEL did not in- 
crease the infectivity of normally subinfectious inocula of 
mixed anaerobic species in mice. With the other hemosta- 
tic agents, microfibrillar collagen hemostet and absorba- 
ble gelatin sponge, an enhancement of infectivity of 
anaerobic mixtures has been shown. SUFGICEL, in con- 
trast to these hemostatic agents, did not enhance or 
provide a site for bacterial growth. 

It was also found that aerobic pathogens did not grow in 
the presence of SURGICEL. In these studies, * SURGICEL 
was placed in contaminated incisions of guinea pigs and 
markedly reduced bacterial growth of three different 
strains of common pathogens. 


In a dog model,’ it was shown that bacterial contamina- 
tion of implanted teflon patches in the aorta could be re- 
duced by wrapping the area of the patch with SURGICEL 
prior to pathogen challenge. Also, in another study,? 
SURGICEL and an absorbable gelatin sponge were placed 
in two splenotomy sites in large mongrel dogs and the 
animals were then challenged intravenously and the 
number of organisms from the splenotomy sites were 
measured over a period of time. The number of or- 
ganisms at the site of SURGICEL were significantly lower 
than those in the control, or the absorbable gelatin 
sponge site. 
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Below-Knee Bypass for Limb Salvage 


Comparison of Autogenous Saphenous Vein, Polytetrafluoroethylene, 
and Composite Dacron-Autogenous Vein Grafts 


Robert W. Hobson II, MD; Joseph A. O'Donnell, MD; Zafar Jamil, MD; K. Mehta, MD 


€ Au:ogencus saphenous vein was used preferentially for 92 
below-knee bypass procedures (44 femoral-distal popliteal and 
48 femeral-distal tibial or peroneal) performed for limb salvage in 
87 adult male patients during a 30-month period of study. When a 
saphenous vein was unavailable or of unsuitable length or 
diameter, we randomly used expanded polytetrafluoroethylene 
(PTFE).and composite Dacron-autogenous vein (DV) grafts. With 
good run-off, all grafts have remained patent. However, with poor 
run-off, cumulative patency by the life table method decreased to 
54% for autogenous saphenous vein and 45% for PTFE, which 
was no: significantly different. All composite DV grafts used with 
poor run-off became occluded within the first ten months of the 
study. We continue to recommend use of autogenous saphenous 
vein for revascularization of the ischemic lower extremity. When 
a suitable saphenous vein is unavailable, PTFE is a satisfactory 
alternative graft that is superior to composite DV grafts. 

(ArcF Surg 115:833-837, 1980) 


NX aggressive approach to arterial reconstruction in the 
ischemic lower limb has necessitated use of graft 
materials other than autogenous saphenous vein. Ex- 
panded polytetrafluoroethylene (PTFE) has been recom- 
mended as & possible alternative to the autogenous saphe- 
nous vein as a result of experimental’* and preliminary 
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clinical reports.** Linton and Wirthin’ have also reported 
encouraging results with composite Dacron-autogenous 
vein (DV) grafts, using shorter segments of the saphenous 
or cephalic vein to cross the knee joint. 

We agree that the autogenous saphenous vein is the 
graft of choice in revascularization procedures for lower- 
limb salvage." However, when the saphenous vein either 
has not been available or has been of unsuitable length or 
diameter, we have randomly used PTFE and composite DV 
grafts for femoropoliteal and distal tibial or peroneal 
bypasses over a 30-month period. 


MATERIALS AND METHODS 


This clinical series consisted of 87 patients operated on between 
June 1976 and December 1978, who underwent femoral to below- 
knee distal popliteal, distal tibial, or peroneal bypasses for limb 
salvage. Procedures were performed consecutively; however, four 
above-knee femoropopliteal bypasses performed during this peri- 
od were excluded from analysis: In all instances, the operative 
procedure consisted of end-to-side anastomosis to the common 
femoral artery, with end-to-side anastomosis to the distal popli- 
teal, single tibial, or peroneal artery. Grafts were placed anatom- 
ically through the popliteal fossa in most cases; however, in some 
instances, grafts were routed subcutaneously to the distal artery. 
All anastomoses were completed with running 6-0 monofilament 
vascular suture. Decision with regard-to use of the autogenous 
saphenous vein or its alternative was made by the operating 
surgeon. When the autogenous saphenous vein either was not 
available, was of insufficient length, or was less than 4 mm in 
diameter after hydrostatic dilation, an alternative graft was used. 
During the first ten months of the study, selection was random- 
ized between PTFE and composite DV grafts. Thereafter, PTFE 
was used as the exclusive alternative. 
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Fig 1.—Operative arteriogram showing polytetrafluoroethylene 
graft crossing partially flexed knee joint without kinking (left) and 
satisfactory distal posterior tibial anastomosis (right). 





Saphenous Vein 


Femoropopliteal bypass (below-knee) 26 (56) 
Femoral-anterior tibial 2 (4) 

Femoral-posterior tibial 9 (20) 
Femoral-peroneal 9 (20) 
Total 46 (50) 





*PTFE indicates polytetrafluoroethylene; DV, Dacron-autogenous vein. 
fThree with single vessel run-off below the patent popliteal. 


Aortofemoral arteriography was performed in all patients 
preoperatively, and proximal in-flow arterial reconstructions were 
performed as indicated clinically before distal procedures outlined 
in this report. Arteriograms were used to classify arterial run-off 
as "good" when the popliteal and two or three distal arteries were 
visualized below the knee, and as "poor" when only one tibial or a 
peroneal artery was observed. In some cases, prebypass intraoper- 
ative arteriograms were performed to confirm adequacy of arte- 
rial run-off. Operative arteriography (Fig 1) was used routinely to 
visualize anastomoses and identify unsuspected technical errors. 

Patency of grafts was determined during hospitalization, at 
monthly visits during the first three months after operation, and 
at three- to six-month intervals thereafter by presence of periph- 
eral pulses, improvement in Doppler segmental pressures, and in 
same cases by contrast arteriography. Cumulative patency rates 
were compared for autogenous saphenous vein and PTFE by the 
life table method." Similar data were also calculated for composite 
DV grafts with poor run-off. Thrombosis of a vascular reconstruc- 
tien was considered as an endpoint for calculation of a cumulative 
patency rate (CPR). For comparison, a cumulative function rate 
(CFR) was also calculated for PTFE that included successful 
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Table 1.—No. (96) of Procedures and Grafts 









Pitre” Composite DV Total 
151 (41) 3 (30) 44 (48) 
7 (20) 3 (30) 12 (13) 
10 (28) 3 (30) 22 (24) 
4 (11) 1(10) 14 (15) 






36 (39) 10 (11) 92 (100) 





thrombectomy. Apparent differences in patency were evaluated 
for statistical significance using x’ analysis.’ 

The incidence of associated medical illness was documented. 
Operative morbidity and mortality, as well as limb salvage rates, 
were recorded for all procedures. 


RESULTS 


During the period of June 1976 to December 1978, 92 
limb salvage procedures were performed in 87 adult male 
patients whose ages ranged from 46 to 92 years (mean, 62 
years). Indications for operation were rest pain in 88 
patients (96%), with ulceration in 29 (82%) or gangrene in 
20 (21%), and claudication in four (4%), three of whom had 
associated aneurysmal disease as the primary indication 
for operation. When available, autogenous saphenous vein 
was used as the preferred graft in all cases. Autogenous 
saphenous vein was used in 46 cases (50%), while PTFE was 
used in 36 instances (39%) and composite DV grafts were 
used in ten cases (11%). The number of procedures per- 
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Fig 2 —Cumulative patency rate of autogenous saphenous vein 
for geod and poor arterial run-off presented by life table meth- 
od. 


formed with each graft material is given in Table 1. All 
distal anastomoses were performed below the knee, with 
48% to the distal popliteal artery and 52% to a tibial or 
peroneal artery. Anastomoses between a Dacron prosthesis 
and autogenous vein were performed as described by 
Linton and Wirthin.* In seven cases saphenous vein was 
used, whereas in three instances cephalic vein was used. 

Arterial run-off was “good” in 38 cases (41%) and “poor” 
in 54 instances (59%). Cumulative patency rates for auto- 
genous saphenous vein and PTFE with good and poor 
arterial run-off are presented in Fig 2 and 3, left. With 
good arterial run-off, autogenous saphenous vein and 
PTFE had comparable CPR. However, in circumstances of 
poor arterial run-off, CPR decreased to 54% for saphenous 
vein and 45% for PTFE 30 and 18 months after operation, 
respectively. Patency for autogenous saphenous vein and 
PTFE were not significantly (P < .05) different. However, 
patency was significantly (P < .05) better for both grafts 
with good run-off as compared with poor run-off. Throm- 
bectomies were successfully performed in six patients, one 
with good run-off and five with poor run-off, with PTFE 
grafts resulting in a CFR of 71% (Fig 3, right). The CFR 
value was not significantly different (P > .05) from that 
for CPR. No aneurysms have been observed in this series 
of PTFE grafts. 

In eight procedures using composite DV grafts with poor 
run-off (Fig 4), all grafts became occluded within nine 
months. However, with good arterial run-off, two compos- 


Fig 3.—Left, Cumulative patency rate of polytetrafluoroethylene (PTFE) for good and poor arterial 
run-off presented by life table method. Right, Cumulative function rate of PTFE for good and poor 
arteria run-off. These data include successful thrombectomies. 
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ite DV grafts have remained continuously patent 20 and 22 
months, respectively, after operation. 

Associated medical illnesses for autogenous saphenous 
vein and PTFE cases are given in Table 2. There were five 
in-hospital deaths (5.4%), with myocardial infarction occur- 
ring in three, stroke in one, and pulmonary embolus in the 
other. Ten additional deaths have occurred during the 
follow-up clinical investigation, for an overall mortality of 
16.3% in the series. Limb salvage during the same period 
was successful in 67% of cases. Thirty-one amputations 
have been performed (seven transmetatarsal, 20 below- 
knee, and three above-knee). Four below-knee amputations 
` were required in the early postoperative period due to 
further distal tissue necrosis and infection in the presence 
of patent bypass grafts. 


COMMENT 


The autogenous saphenous vein remains the standard 
against which other small arterial grafting materials must 
be compared. Clinical application of this autogenous tissue 
graft has essentially remained unchanged since its intro- 
duction by Kunlin.'* No satisfactory alternative is current- 
ly available, particularly with regard to below-knee 
bypasses, which have been reported as having significantly 
reduced long-term patency as compared with above-knee 
bypasses.'' In 1976, confronted with the problem of choos- 
ing an alternative graft when the autogenous saphenous 
vein was unavailable or unsuitable for below-knee bypasses 
in limb salvage cases, we decided to randomize use of 
composite DV grafts and PTFE. 

Linton and Wirthin* reported a five-year cumulative 
patency of 58% with composite DV grafts, emphasizing the 
importance of a long, tapered anastomosis between the 
Dacron and autogenous vein. Lord and associates" 
reported a modified technique for anastomosis between 
the Dacron prosthesis and the saphenous vein and recom- 
mended composite reconstructions over bovine hetero- 
graft, homologous vein graft, and Dacron for bypasses 
extending below the knee. 

Our own experience with composite DV grafts has been 
disappointing in the presence of poor arterial run-off. As 
noted in Fig 4, all eight composite grafts occluded during 
nine months of clinical follow-up. However, two other 
composite reconstructions used for limb salvage with good 
arterial run-off have remained patent. Technical errors did 
not seem to have been responsible for these graft failures 
with poor run-off; however, anticipated differences in 
arterial flow rates with good and poor run-off'^ may offer 
an explanation. Greenstein and Mannick'' documented the 
higher arterial flow rates required to maintain patency of 
Dacron prostheses as compared with autogenous veins in a 
canine model. In the presence of poor arterial run-off, 
blood flow may not have been adequate in our eight 
patients to maintain patency of the proximal Dacron, 
resulting in early graft failures. Since the majority of our 
patients operated on for limb salvage have poor run-off, we 
decided to avoid use of Dacron in favor of PTFE during the 
subsequent months of evaluation. This necessarily resulted 
in a small number of DV grafts for final analysis. Howev- 
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Fig 4.—Cumulative patency of Dacron-autogenous vein compos- 
ite grafts (poor run-off). 


Table 2.—Incidence of Associated Medical Illness 
in Autogenous Saphenous Vein and PTFE* Cases 


No. (9€) No. (%) 
No. Saphenous PTFE 
Vein Cases Cases 
22 (61) 18 (39) 
28 (60) 13 (36) 


(Total) 
Hypertension 40 
Diabetes 41 


Angina, previous myo- 


cardial infarction 35 16 (3859 19 (52) 


*PTFE indicates polytetrafluoroethylene. 


er, in view of our superior results with PTFE and similarly 
poor results with prosthetic composites in 16 reconstruc- 
tions reported by Dale et al, further use of DV composites 
by us did not seem justified. 

Use of expanded PTFE has resulted in several optimistic 
early clinical reports on arterial reconstruction in the lower 
extremity.** However, performance of PTFE in difficult 
limb salvage cases with anastomoses below the knee or to 
single run-off arteries has been evaluated in only a few 
reports with small numbers of cases. Campbell and asso- 
ciates’ reported an overall patency rate of 82% for use of 
PTFE; however, only 40 of 131 procedures were performed 
in patients for limb salvage and only 20 grafts were placed 
below the knee. Burnham and co-workers’ reported a 
cumulative patency for 47 PTFE grafts placed below the 
knee of 65%. Thirteen grafts were anastomosed to single 


Below-Knee Bypass—Hobson et al 


tibial or peroneal arteries and only five have remained 
pateat (38%). Veith and colleagues* reported an experience 
with 45 PTFE grafts, 11 of which were to single distal 
arteries, with five grafts remaining patent (45%) four to 14 
months later. In a cooperative review of experience with 
PTFS, Johnson* reported a 30-day cumulative patency of 
46% for distal bypasses. Our experience with PTFE in 36 
cases, 24 of which were associated with single distal 
arterial run-off, resulted in a cumulative patency not 
significantly different from autogenous saphenous vein. 
This has caused us to be cautiously optimistic regarding 
use cf this material. Conversely, evaluation of three PTFE 
graf-s in a study of canine femoral arterial reconstruction 
at tkis institution’ resulted in an overall 12-week patency 
of orly 62.5%. Although these results have caused us to be 


concerned about long-term patency of the prosthesis, 
PTFE has been a satisfactory alternative to the autoge- 
nous saphenous vein within the short follow-up limitations 
of this report. Cumulative patency rates for PTFE and 
autogenous saphenous vein (Fig 2 and 3, left) have not been 
significantly different. 

On the basis of these preliminary evaluations, we contin- 
ue to recommend use of autogenous saphenous vein for 
below-knee popliteal and distal tibial or peroneal recon- 
structions for limb salvage. In the presence of good arterial 
run-off, all grafts have functioned well. However, when 
arterial run-off was poor and the saphenous vein was 
unavailable or unsuitable, PTFE was superior to composite 
DV grafts as an alternative to the autogenous saphenous 
vein. 
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which contain FD&C Yellow #5 are in the process of being 
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Bilateral Internal 


Carotid Artery Occlusion 


Its Surgical Management 


Ramon Berguer, MD; Joseph F. McCaffrey, MD; Raymond B. Bauer, MD 


€ Seven patients with symptomatic bilateral internal carotid 
artery occlusion had 11 extracranial operations involving carot- 
id. vertebral, and subclavian arteries. A priority approach to the 
extracranial vessels was followed. Priority was given to the 
correction of subclavian steal when present. An external carotid 
angioplasty or bypass was given priority if its origin was stenotic 
or occluded. If both vertebral arteries, or the dominant one, had 
stenoses at their origin greater than 7596 of the cross-sectional 
area, a subclavian-vertebral artery bypass was performed. When 
both internal carotid arteries are occluded, the external carotid 
and vertebrobasilar systems are the main collaterals and are 
often also stenotic. Correction of these occlusive lesions in the 
collateral pathways produced complete symptomatic relief in 
these patients. In two selected cases with specific angiographic 
findings and a normal blood pressure, immediate internal carotid 
thromboendarterectomy was performed. No morbidity or mortal- 
ity was encountered in these seven patients. 

(Arch Surg 115:840-843, 1980) 


otal occlusion of both internal carotid arteries is 

frequently a catastrophic event. Early mortalities are 
as high as 40%, and disabling neurological deficits occur in 
30% to 60% of the patients.' The patient usually is seen at 
the time of occlusion of the remaining patent internal 
carotid artery. Little or no treatment has been offered to 
these patients in the past. The heretofore poor prognosis 
for this problem encouraged us to develop an individualized 
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surgical approach. This article reviews our experience with 
the surgical management of bilateral internal carotid 
artery occlusion. We emphasize the important concept of 
total cerebral blood flow evaluated by complete extracrani- 
al and intracranial angiography, and the effectiveness of 
extracranial reconstructive techniques. 


SUBJECTS AND METHODS 


Seven patients were referred with acute or chronic incapacitat- 
ing symptoms secondary to the occlusion of both internal carotid 
arteries. Age, sex, clinical presentation, angiographic findings, 
operations, and results are summarized in the Table. Neurologic 
and cardiac consultation was obtained in all patients. Orthostatic 
hypotension, cardiac arrhythmia, and other causes for neurological 
symptoms were investigated and ruled out. Patients were sub- 
jected to complete carotid and vertebral arteriography, with the 
exception of two patients with acute stroke who had carotid 
arteriograms only. Eleven operations were performed on seven 
patients, as follows: two internal carotid thromboendarterecto- 
mies, three external carotid angioplasties, one axilloaxillary 
bypass, one subclavian-external carotid artery bypass, one com- 
mon carotid-subclavian artery bypass, two vertebral artery 
bypasses, and one vertebral artery reimplantation. 


RESULTS 


There was no operative mortality or morbidity. No 
patient suffered a stroke or worsening of a preexisting 
neurologic deficit. Six patients have been followed up post- 
operatively for 42, 30, 26, 16, 15, and 10 months. One patient 
(case 7) died of mesenteric thrombosis six months after the 
operation; she was free of neurologic symptoms until the 
time of her death. One patient (case 3) had recurrence of 
symptoms after 36 months, when an angioplasty of the 
external carotid artery was performed. He has remained 
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1/78/M VBI* and worsening Left hemi- 
right hemiparesis spheric 
stroke with 

minimal re- 


sidual 













2/52/F VBI, amaurosis fugax 













3/72/M Severe VBI 


VAs patent 






4/34/M VBI and right hemis- Left hemi- 











stenoses 










Recurrent VBI 











6/56/M Acute onset of right 
hemiparesis; dete- 
riorated, became 
aphasic, then sem- 
icomatose 4 days 
later 


Acute onset of right 
hemiparesis 








7/38/F TIAs, right side 






*VBI indicates vertebrobasilar insufficiency; ICA, internal carotid artery; 


tery; VA, vertebral artery; and TIA, transient ischemic attack. 


asymptomatic since the second operation. Another patient 
(case 5) had recurrence of symptoms after ten months; a 
vertebral artery bypass in the opposite side was done with 
complete relief of symptoms and marked improvement in 
intelligence and memory. The remaining patients are alive 
and asymptomatic. 


COMMENT 


As both internal carotid arteries occlude, flow to the 
brair is maintained by the vertebral and external carotid 
arteries. The vertebral arteries supply the basilar artery 
that »ommunicates with the carotid system via the poste- 
rior communicantes. The external carotid artery gives 
branehes that connect about the orbit with distal branches 
of the internal carotid. 

In patients with chronic bilateral internal carotid occlu- 
sion ‘cases 1 through 5), these alternate sources of supply 
(vertebral, external carotid) often are also diseased and 
unab e to compensate for the deficit caused by the internal 
carotid ocelusion. In these cases, our treatment was 
direczed to the improvement, when indicated, of the collat- 
eral channels in the vertebral and external carotid territo- 
ry. 
In acute cases of bilateral internal carotid occlusion 
(cases 6 and 7) with severe neurological deficit, the role of 
the collateral pathways is obviously inadequate. Under 
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Arteriogram 
Bilateral ICA occlusion; bilat- 
eral VA stenosis; stenosis 

of the right ECA (Fig 2) 


Right ICA occlusion; left CC 
and ICA occlusion; severe 
stenosis of left SA with 

steal through both VA and 
left SA-ECA bypass graft ` 
done elsewhere 
Left ICA occlusion, right CC 

and ICA occlusion; both 


Bilateral ICA occlusion; bilat- 


stenosis with steal (Fig 3) 


Bilateral ICA occlusion; right 
ECA stenosis; bilateral VA 


pheric TIAs spheric eral VA stenosis; left SA 
stroke 
5/50/F VBI None 


Previous VA reimplantation 
functioning well; progres- 
sion of left VA stenosis 


Acute left ICA occlusion, right 
chronic ICA occlusion 


Acute left ICA occlusion; 
chronic right ICA occlusion 









Operation 
Right ECA angioplasty 





Asymptomatic 






Axilloaxillary bypass Asymptomatic 








Right SA-ECA bypass Asymptomatic 





Left CC-SA bypass and 
right SA-VA bypass 


Asymptomatic 








Right ECA angioplasty; Asymptomatic for 10 mo 
right VA reimplanta- 
tion in CC 


Left SA-VA bypass 





Asymptomatic; marked im- 

provement on Wechsler's 

adult intelligence test 

and memory scale 

Immediate improvement in 
neurologic status post- 
operation; minimal residu- 
al weakness of right up- 
per extremity only 





Emergency left ICA 
thromboendarterecto- 
my (Fig 1) 








Emergency left ICA 
thromboendarterecto- 
my 


Asymptomatic; died 6 mo 
postoperation mesenteric 
thrombosis 





ECA, external carotid artery; CC, common carotid artery; SA, subclavian ar- 


certain conditions, we try to reopen the freshly occluded 
side. In all cases, surgical treatment was aimed at improve- 
ment of total cerebral blood flow through the internal 
carotid (thromboendarterectomy), the external carotid (an- 
gioplasty*^ or bypass"), or through the vertebral artery 
(correction of vertebral steal or bypass of the vertebral 
artery). 

Extracranial-intracranial bypass operations were not 
done. The fact that our patients obtained relief of symp- 
toms with extracranial operations obviated the need for 
such extracranial-intracranial bypass. Had any of these 
patients not.experienced relief with extracranial opera- 
tion, they naturally would have been considered as possible 
candidates for extracranial-intracranial reconstruction. It 
is worth noting that such operations require a good inflow 
into the external carotid territory, and sometimes the 
angioplasty of the external carotid brings about the relief 
of symptoms and obviates the necessity for the intracrani- 
al procedure. 

The value of thromboendarterectomy of a freshly 
occluded internal carotid artery has been disputed in the 
surgical literature and largely abandoned as an emergency 
procedure. This is due to high mortality and poor rate of 
neurologic recovery that has been reported. The possibility 
of transforming an ischemic infarct into a hemorrhagic 
one is always mentioned. It is not our intent to discuss this 
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Fig 1.—Left, Left carotid arteriogram in case 6 showing acute occlusion of remaining left Fig 2.—Preoperative right carotid arterio- 
internal carotid artery. Right, Postoperative arteriogram showing patent left internal gram in case 1. There is chronic occlusion 
carotid artery supplying both hemispheres. of internal carotid artery and severe steno- 


sis at origin of external carotid artery. 





P »* y Fig 3.—Postoperative arch arteriogram in case 4. Functioning 
right subclavian artery-vertebral artery and left common carotid 
artery-subclavian artery bypasses are shown by arrows. 


subject in depth. However, we felt justified to perform an 
acute thromboendarterectomy (Fig 1) in two patients of 
this series because the occlusion was fresh, there was 
progressive worsening of the neurologic deficit, angiogra- 
phy showed the distal portion of the internal carotid artery 
to be patent, and the systemic blood pressure was normal. 
Although no statistical evidence is produced here to sup- 
port this operative criteria, both patients experienced 
immediate and dramatic recovery. 

The importance of the external carotid in maintaining 
ophthalmic artery flow in the presence of internal carotid 
occlusion was first shown by Elschnig." This periorbital 
pathway is also important in maintaining hemispheric 
blood flow.” Endarterectomy and angioplasty of a stenotic 
lesion at the origin of the external carotid angioplasty is 
safe and effective (Fig 2). When the common carotid is also 
occluded, we have used a subclavian-external carotid vein 
bypass." In patients with bilateral internal carotid occlu- 
sion who also have a subclavian steal, correction of the steal 
is of prime importance (case 2). In addition, further 
revascularization procedures may be necessary. 

Those patients with bilateral internal carotid occlusion 
and severe vertebral lesions are candidates for vertebral 
reconstruction. Our standard approach is a subclavian- 
vertebral bypass using autogenous vein’ (Fig 3). It is 
essential prior to recommending such operation to demon- 
strate either bilateral severe vertebral artery lesions or a 
severe lesion in the only vertebral artery supplying blood to 
the basilar artery. The incidence of a vertebral artery 
terminating in the posterior inferior cerebellar artery is 
about 13%." 

Although various procedures may accomplish the desired 
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increase in total cerebral blood flow, we have established 
the fol owing priorities: 

1. A2 emergency internal carotid thromboendarterecto- 
my is cur first choice in recognizable acute, fresh occlusions 


` that fulfill our criteria. 


2. Ir chronic symptomatic occlusions, we would first 
correct the subclavian steal if present. If there is no steal, 
or if symptoms persist after correction, priority would then 
be given to an external carotid reconstruction if a stenosis 
is pres2nt. With good external carotid inflow, a vertebral 
reconstruction would be advised if both vertebrals (or the 


dominant one alone) had a stenosis estimated to be more 
than 75% of their cross-sectional area. 

3. If extracranial reconstruction does not relieve symp- 
toms, consideration should be given to an extracrani- 
al-intracranial bypass operation. 

The lack of morbidity and mortality in this selected 
series and the relief of symptoms support our operative 
approach in these patients, who are often deemed untreat- 
able. To our knowledge, this is the largest published series 
of patients with bilateral internal carotid occlusion treated 
surgically. 
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Editorial Comment 


This report emphasizes the importance of collageral arterial 
pathways in the management of extracranial cerebral ischemia. 
Because of careful analysis, Dr Berguer has been able to obtain 
excellert results in a small zroup of patients. The use of carotid 
endarterectomy in the face ef acute neurologic deficit still poses a 
judgment problem. The author's statement that the distal end of 
the internal carotid artery should be open is, perhaps, the key to 
their success. Unfortunately, early in our experience we had very 
poor results using this as an indication for emergent carotid 
endarterectomy. Extreme care should be taken with acute internal 
carotid occlusion and neurologic deficit to prevent hemorrhagic 
infarct. 

Extrecranial-intracranial bypass may prove to be a safer meth- 
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od of revascularization in acute carotid occlusion. The flow- 
pressure relationship is relatively low and makes the likelihood of 
hemorrhagic infarct small. At the same time, enough flow is 
accomplished to maintain function and viability of the middle 
cerebral territory. Samson and his colleagues at Southwestern 
Medical School have used saphenous vein grafts successfully for 
extracranial-intracranial bypass when the external carotid artery 
was not suitable. Although all attempts should be made to 
reestablish normal flow patterns in the extracranial arterial 
system, extracranial-intracranial bypass adds a new potential 
arterial pathway to preserve cerebral function. 

WILLIAM J. Fry, MD 

Dallas 
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Surgical Treatment of Hydatid Disease 


of the Liver 


Iskender Sayek, MD; Rifat Yalin, MD; Yilmaz Sanac, MD 


* The records of 100 consecutive cases of hydatid disease of 
the liver that were treated surgically were reviewed to determine 
the complications and the results of different surgical proce- 
dures applied. Of those, 74% had single cyst and in 70% the 
disease was confined to the right lobe of the liver. Marsupializa- 
tion and omentoplasty were the most commonly used tech- 
niques, followed by cystectomy, tube drainage, and cystojeju- 
nostomy. Infection in the remaining cavity was the most common 
postaperative complication. The complication rates were higher 
in marsupialization and tube drainage when compared with 
omentoplasty and cystectomy. Omentoplasty and cystectomy led 
to a shorter hospitalization period. All of the patients who 
undeawent omentoplasty or cystectomy had good results where- 
as ony 28.1% of those on whom marsupialization was done and 
27.3% of the patients who underwent tube drainage had good 
resul&. The overall mortality was 3%. 

(Arch Surg 115:847-850 1980) 


He disease has been known from the time of 
Hippocrates, who refers to the disease as “liver full 
of water.” The disease is endemic in South America, the 
Far Hast, the Middle East, and Eastern Europe.'* Of 
hyda-id cysts, 50% to 70% are found in the liver.'^*^ The 
majo-ity o? them are single and in the right lobe of the 
liver.“ 

Hydatid disease is a serious problem in countries in 
whick it is endemic. The primary carriers are dogs and 
wolves. The intermedia:e hosts are sheep, cattle, and deer. 
Man enters the cycle dy contacting an infected canine 
feces After the embryc has been swallowed by the inter- 
mediate host, it bores its way through the mucosa of the 
small bowel and reaches the liver by the portal venous 
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system. Most of these embryos are trapped in the liver and 
the rest pass through the liver and are scattered to other 
organs. The embryo is transformed into a cyst in these 
organs and differentiates into layers. The germinal layer is 
the active part and gives rise to the broad capsules in which 
the scolices are formed. A highly antigenic fluid, "eau de 
roche," also collects within the cyst and daughter cysts are 
often found floating there. This is surrounded by a chiti- 
nous laminated layer that is acellular. Outside of this layer, 
there is a fibrous but vascular adventitial zone that is 
surrounded by compressed liver tissue.^ ^" 

The uncomplicated hydatid cysts are asymptomatic. 
Hydatid disease in the human being produces symptoms by 
two mechanisms: a generalized toxic reaction due to the 
presence of the parasite itself and local or mechanical 
symptoms depending on the location of the cyst? The 
mechanical symptoms also depend on the size and the 


Fig 1.—B-scan ultrasonography of 27-year-old man is seen. Note 
internal echos described by Gönen et al.” 
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number of the cysts. In more than 40% of the cases, the 
complications precede the diagnosis of the disease. Rup- 
ture, secondary infection, and suppuration are the most 
common complications. 

There is no test that will definitely establish the diagno- 
sis of hydatid disease of the liver. The one procedure that 
will provide the answer is needle aspiration of the cyst, 
which should never be done. Casoni and Weinberg tests are 
positive in hydatid disease 87% and 69% of the time, 
respectively." Plain roentgenogram of the abdomen may 
show a calcification in the right upper quadrant that is a 
suggestive finding of hydatid disease of the liver. Liver 
scans are diagnostic in about 85% to 90% of the cases." 
Arteriography is very helpful, but we believe that it is an 


Table 1.—Types of Treatment and Complication Rates 



























No. of Complication 
Type of Treatment Patients Rates (96) 
Cystectomy 13 2 (15.4) 
Tube drainage 11 9 (81.8) 
Marsupialization-tube drainage 1 1 (100) 
Total 100 47 (47) 


invasive procedure for diagnosis of this entity. We believe 
ultrasonography, a noninvasive method, is the procedure to 
use to determine the nature of the lesion. The experience in 
our hospital showed that in 88.9% of the cases ultrasonogra- 
phy was diagnostic in hydatid disease of the liver." Gönen 
et al have described internal echos that are typical in 80% 
of these cases (Fig 1). 

The treatment of choice of all forms of hydatid disease of 
the liver is surgical. The controversial aspect of the surgical 
treatment is the management of the remaining cavity. 
External or internal drainage, capitonnage, omentoplasty, 
cystectomy, or partial hepatectomy have been proposed. 
The purpose of this review is to determine the efficacy of 
various surgical procedures applied at Hacettepe Universi- 


. ty Hospitals, Ankara, Turkey. 


MATERIALS AND METHODS 


The records of 100 consecutive cases of hydatid cyst of the liver 
treated surgically during a ten-year period (1967 to 1977) were 
reviewed. Of the patients, 69 were women and 31 were men. A 
peak is present between 20 and 50 years (62%) (Fig 2). The most 
common symptoms were pain in the right upper quadrant or in the 
epigastrium, which was present in 67% of the cases. Hepatomegaly 
and a palpable mass were the most common findings (86%). Of the 
cases, 74% had a single cyst and in 70% the disease was located only 
in the right lobe of the liver. Sixteen patients had hydatid cysts 
outside of the liver concomitantly. The lungs, spleen, and omentum 
were the most commonly affected organs beside the liver. Thir- 
teen patients had a communication between the cyst and the 


Table 2.—Complications 


Complications (96) 


——_— ee 


Type of Treatment Infection Bile Fistula 
Marsupialization 
Omentoplasty 


Oystectomy 


Septicemia Cholangitis Pulmonary Jaundice 


183) K! 7@2) 


Tube drainage 9 (81.8) 1 (11) die Peon I 101) 


Oystojejunostomy . aT 
Omentoplasty-marsupialization 
Omentoplasty-tube drainage 
Marsupialization-cystectomy 
Marsupialization-tube drainage 1(100) 
43 (43) 


Table 3.—Results j 


No. of 


Type of Treatment Patients 


Good Results 


Results (%) 


p 


Discharged With 
Drainage 


Marsupialization 32 9 (28.1) 21 (65.6) 2 (6.3) 
Omentoplasty 32 32 (100) S En Ma 
: 13 


Omentoplasty-marsupialization 

Omentoplasty-tube drainage 
Marsupialization-cystectomy 

Marsupialization-tube drainage 

Total 100 
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13 (100) 
3 (27.3) 
2 (100) 
2 (40) 

1 (33.3) 2 (66.7) 

1 (100) 

ue 1 (100) Sat 

62 (62) 35 (35) 3 (3) 
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Fig 2.—Age and sex distribution. 


biliary tree. Five of these communications were recognized during 
surger>, and T-tube drainage and cystojejunostomy were each 
performed in two patients and choledochoduodenostomy in one. 
Suppuration of the eyst was found in ten patients. One patient was 
found -o have a free perforation into the peritoneal cavity. 

Marsupialization and omentoplasty were each performed in 32 
patients. Cystectomy, tube drainage, and cystojejunostomy were 
performed in 13, 11, and 2 patients. In nine patients, two 
procedares had to be combined (Table 1). The complications are 
given in Table 2. The complieation rates in marsupialization and 
tube drainage were 75% and 81%, respectively; they were 12.5% in 
omenteplasty and 15.4% in cystectomy cases. The most common 
complieation was postoperative infection in the remaining cavity. 
This was seen in 65.5% of the patients who underwent marsupial- 
ization and in 81.8% who had tube drainage. On the otherhand, 
infection was seen only in one patient who underwent omentoplas- 
ty. 
All ef the patients on whom omentoplasty or cystectomy was 
performed were discharged from the hospital without any residual 
problems. This rate was 28.1% and 33.3%, respectively, in marsu- 
pializacion and tube drainage. The 65.6% of the patients who had 
marsubialization and the 63.7% of the patients who had tube 
drainaze were discharged from the hospital with an external 
drainaze (Table 3). 

Omentoplasty and cystectomy led to a shorter hospitalization 
period when compared with marsupialization and tube drainage. 
The a-erage hospitalization period was 12.3 and 14.5 days in 
omentoplasty and eysteetomy and 62.4 and 51 days in marsupiali- 
zation and tube drainage, respectively. The hospitalization period 
increased to 44.5 days when marsupialization as a second proce- 
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dure to omentoplasty and it increased to 24.3 days when tube 
drainage was added. The overall mortality was 3%. Marsupializa- 
tion was used for two of these three patients and tube drainage 
was performed on one. All of these patients died of septicemia 
secondary to the infection in the cyst cavity. 


COMMENT 


Many surgical techniques have been used in the treat- 
ment of hydatid disease of the liver. The objective of the 
treatment should be aimed to minimize the high risks of 
complications and recurrence. Modern surgical manage- 
ment by omentoplasty, cystectomy, or partial hepatectomy 
has been found to be superior to previous methods, such as 
marsupialization or tube drainage. 

Each hydatid cyst is made up of an outer acellular 
chitinous laminated layer and an inner germinative mem- 
brane. The cysts should be handled carefully during sur- 
gery to prevent spillage of the viable scolices. Different 
scolicidal agents have been used to kill all scolices before 
they can be spilled into the peritoneal cavity. Years ago, 
40% formaldehyde was used for inactivation but during the 
past few years hypertonic saline solutions have been 
widely used for this purpose." Formaldehyde has been 
abandoned because of its systemic reactions. We have been 
using a 3% saline solution for this purpose and have not 
seen any complications or failure attributable to it. 

Danger of rupture, infection and pressure on surround- 
ing organs, and clinical symptoms are indications for 
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surgical treatment.? The main problem when dealing with 
hydatid disease of the liver is the management of the 
remaining cavity of the cyst. As it has been shown before 
by Papadimetriou and Mandrekas,* this can be best accom- 
plished by omentoplasty, filling the remaining cavity with 
an omental pedicule. The superiority of this method is also 
apparent in our series. This technique could be used in 
almost all patients except those who have suppuration or a 
communication with a major bile duct. In peripheral or 
pediculated cysts, cystectomy could be performed safely. In 
this case, cystectomy is removal of the cyst with some liver 
tissue or the fibrous tissue around the cyst. We believe that 
this is not as elaborate as a liver resection. In cases of 
suppuration, marsupialization or tube drainage is unavoid- 
able. If there are communications with minor ducts, these 
could be sutured with nonabsorbable sutures. Communica- 
tions with major bile ducts are relatively common. It may 
oecur in 5% to 10% of the cases.’ We believe if there is a 
communication with a major duct, the most appropriate 
treatment is an additional T-tube drainage of the common 
duct. This will definitely shorten the hospitalization of the 
patient. Otherwise, a biliary fistula will develop after any 
kind of surgical procedure. Internal drainage could not be 
used in such cases. 

One of the most important complications of surgery is 
infection in the remaining cavity. External drainage of 
any sort will lead to infection much more commonly than 
omentoplasty. When marsupialization of tube drainage 
had to be added to omentoplasty, the infection rate 
increased to 60% and 100%, respectively, but the number of 





cases in these groups are too small to make any conclu- 
sions. 

Omentoplasty or cystectomy have led to a much shorter 
hospitalization period when compared with marsupializa- 
tion and tube drainage. This is mainly due to complica- 
tions, especially infection and biliary drainage, that are 
seen much more commonly after marsupialization and tube 
drainage. 

There are no accurate statistics regarding the incidence 
of hydatid disease in endemic areas. Gürkan has stated 
that the disease is increasing in Turkey. But from our 
experience, we cannot say that the incidence is increasing 
recently as compared with the ten years reviewed. The 
favorable results that have been obtained from omento- 
plasty have encouraged us to perform it whenever it is 
feasible surgically since 1977. 

Although some’’ have recommended liver resection for 
hydatid disease of the liver, we believe this is a very radical 
approach for a benign disease. If the location of the cyst is 
not peripheral, we do not recommend cystectomy. One of 
the major advantages of omentoplasty is that it can be 
performed on all of the cysts at almost any location. The 
omental pedicle that is brought into the cavity seems to be 
the best way of obliterating the remaining cavity. It seems 
that omentoplasty avoids infection and biliary leakage is 
minimal. Because of these advantages of omentoplasty, we 
recommend that every effort should be made to perform 
omentoplasty. If the cyst is peripheral or pediculated, 
cystectomy is the procedure of choice. Marsupialization or 
tube drainage should be avoided as much as possible. 
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Hyperemic Response for Accurate 


Diagnosis of Arterial Insufficiency 


Joseph M. Van De Water, MD; Christine D. V. Indech, MD; Robert B. Indech, MSc; Henry T. Randall, MD 


* Monitoring of calf (or ankle) blood pressure during reactive 
hyperemia after thigh arterial occlusion allows differentiation of 
normal from abnormal responses and of distal (femoropopliteal 
[FP] svstem) disease from proximal (aortoiliac [AI]) disease. 
The hyperemic response of 106 lower extremities representing 
three disease states—FP (N = 19), Al (N = 15), and combined 
(Al plus FP) (N = 16)—were compared with each other and with 
20 normal subjects and 35 asymptomatic diabetics. Not only 
were the three disease states readily distinguished from the very 
similar normal subjects and asymptomatic diabetics, but there 
was a highly significant difference between FP disease and Al 
disease up to 150 s. This is a simple, inexpensive, and reliable 
test that can be used at the bedside to determine levels of severe 
disease, especially in the claudicator, who may not have a 
critical stenosis under resting conditions. 

(Arca Surg 115:851-856, 1980) 


pre calf (or ankle) pressure alone is not an adequate 
assessment of arterial insufficiency of the lower 
extremity." This is especially true when the complaints 
are those of claudicatior rather than rest pain and when 
examination discloses good distal pulses. In such cases, the 
atheresclerctic narrowing of the inflow vessels may not 
have reached the so-called critical stenosis of approximate- 
ly 70%.° Only when there is an increased demand for more 
blood distally do these lesions become hemodynamically 
important. Therefore, their detection can only be accom- 
plished under conditions demanding an increase in blood 
flow. This is commonly done by using a measurement of 
distal pressure as an indication of the adequacy of arterial 
perfusion immediately after a period of exercise.** This 
test, usually done on a treadmill, has the potential advan- 
tage cf confirming the patient's symptoms of claudication, 
but the disadvantages of requiring special equipment and 
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usually ECG monitoring. 

Another means of increasing the demand for flow in the 
legs is to induce ischemia by the temporary occlusion of 
inflow with a proximally placed sphygmomanometer cuff. 
On release of the cuff, the empty vascular system will 
refill, often producing a hyperemic response, which can be 
followed by successive calf pressure measurements to 
discern any impairment of blood flow.* The following study 
was undertaken to evaluate the accuracy and the useful- 
ness of this test in discovering and distinguishing poten- 
tially serious vascular lesions. 


METHODS 


For this retrospective study, legs were selected from 106 people 
representing five different categories: normal subjects (N — 20), 
asymptomatic diabeties without evidence of major arterial disease 
(N = 36), patients with femoropopliteal (FP) disease (N = 19), 
patients with aortoiliac (AI) disease (N = 15), and patients with 


‘combined (FP plus AI) disease (N = 16). This selection was based 


on a careful evaluation of patient symptoms and the findings at 
physieal examination; corroboration was obtained in all cases by 
comparison with the measurements made under basal or resting 
conditions in the noninvasive vascular laboratory. 

Systolie pressure from the brachial, high thigh, and low calf 
areas were used to define the adequacy of perfusion. Values of the 
latter pressure with the sphygmomanometer cuff placed 10 em 
above the medial malleolus have been correlated with and found to 
be similar to those obtained from the ankle. These pressure values 
were also used to detect areas of resistance. Resistance indices for 
the FP region (Rrr) and the AI region (R,;) were defined as calf 
pressure/thigh pressure and thigh pressure/brachial pressure. 
Ankle brachial systolic pressure (Rx, or calf pressure/brachial 
pressure) was calculated to define the overall severity of athero- 
sclerosis in the leg.’ The Rep and Ra: have previously been shown to 
correlate very closely with the actual disease in the vessels of those 
respective areas as demonstrated by arteriography.* 

Also available for every patient were impedance plethysmo- 
graph measurements for thigh and calf. The volume waveform 
along with the rate of volume change (PF.) displayed in milliliters 
per minute by this calibrated impedance plethysmograph’* have 
been found to be very useful in interpreting the segmental 
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Fig 1.—Hyperemic response for normal 
subjects. Mean and standard deviations of 
calf pressures expressed as percent rest- 
ing calf pressures at 30-s intervals follow- 
ing arterial occlusion with thigh cuff. 
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pressures, especially in those patients with noncompliant ves- 
sels.** 

The normal subjects were asymptomatic persons with no evi- 
dence of peripheral arterial disease, ranging in age from 19 years 
to the late 50s. One leg was randomly chosen from each person. 
Statistically, the variance between legs of the same person was 
less than the variance between persons. 

The diabeties were patients without any evidence of major 
arterial disease, but who had been identified as diabeties for many 
years. They ranged from 20 to 80 years of age. No effort was made 
to select patients on the basis of control, complications, or duration 
of diabetes. One leg was randomly chosen from each diabetic. 
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Fig 2.—Hyperemic response for asympto- 
matic diabetics. Note similarity to that for 
nondiabetic normal subjects. 


150 


Patients’ legs were selected for the FP and AI categories on the 
basis of three criteria (Table 1): (1) symptoms of claudication or 
ischemia, limited to the calf for FP disease but including the thigh 
for AI disease; (2) localization within the claudication or ischemic 
zones, as determined by pressure and PF, measurements of the 
calf and thigh segments, respectively; and (3) respective resistance 
indices of Rpp and Ra indicating that the disease was primarily in 
either the FP region (Rep <.75 and Ra: >.75) or the AI region (Ra; 
<.75 and Ry» >.75). The angiograms were available for 21 of these 
34 patients; on careful review, predominantly FP or AI disease 
was found as predicted. 

The final category of patients with combined disease was 
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Fig «.—Hyperemic response for patients 

with aortoiliac (Al) disease. Note delayed % RESTING 
retum to resting level, which is also signif- PRESSURE 
icantly different from that for femoropoplit- 

eal Gisease even up to 120 s. 


limited to these patients who had both AI and FP disease as 
defined but with both R,, and Rrp usually below .80. Angiograms 
were available for 12 of these 15 patients; they showed diffuse 
disease with severe plaque formation in both the FP and AI 
areas. 

The hyperemic response test had been performed on all patients 
in all eategories in the same manner. A thigh cuff is inflated to 50 
mm Hg above arterial systolic pressure for five minutes. On 
release of the cuff, calf systolic pressure readings are obtained 
with use of a portable ultrasonic Doppler at 30-s intervals until 
three minutes have elapsed. Results are expressed as the percent 
resting calf pressure. Statistical analysis of the data obtained in 
repeated tests on the same person at different times indicates a 
high degree of reproducibility for this test procedure (coefficient 
of variztion, < 17%). Patients with exceedingly severe disease (eg, 
resting calf pressure < 50 mm Hg and PF, < 25 mL/min) who 
exhibited no hyperemia by two minutes were excluded from this 
study. 


RESULTS 


Percent return and standard deviation were calculated 
(Table 2) and plotted (Fig 1 through 6) for each group 
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Fig 3.—Hyperemic response for patients 
with femoropopliteal (FP) disease. Note 
delayed return to resting level, especially 
at 30- and 60-s periods. 
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individually. No significant difference (P > .05) was found 
between normal subjects and diabetics. Between normal 
subjects and those with FP disease, however, there was a 
significant difference (P < .01) up to 120 s, with an even 
better separation (P < .001) at 0, 30, 60, and 90 s. 

Highly significant differences (P < .001) were obtained 
up to 120 s in comparing AI disease and combined disease 
groups to normal subjects. However, AI disease vs com- 
bined disease curves were not significantly different. 
While the mean values for combined disease are consist- 
ently below those for AI disease, the standard deviation or 
range of patient response was too wide to be helpful in 
distinguishing these two groups. 

In comparing FP disease to AI disease, a difference 
(P < .05) exists in the entire 0- to 180-s range, but a highly 
significant difference (P < .001) exists in the 30- to 150-s 
range. It is clear that the AI component is different from 
the FP component in its contribution to the hyperemic 
response. 

These data were mathematically modeled as a first-order 
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Fig 6.—Comparison of hyperemic responses of three diseased states with normal subjects and asymptomatic 
diabetics. Only mean values have been plotted. Note significant distinctions up to 150 s. FP indicates 


femoropopliteal; Al, aortoiliac. 


relaxation system response by pressure = 100% (1 — e-&t), 
where pressure is the percent resting calf pressure, t is 
time in seconds, and k is the response constant in seconds. 
For normal subjects and diabetics, k = .054; for patients 
with FP disease, k — .02; for patients with AI disease, 
k = .0064; and for patients with combined disease, 
k = 0048 (Fig 7). The error inherent in this equation 
model, when compared with mean data, is less than 20% 
except in the first minute of readings on combined dis- 
ease. 


COMMENT 


The need for increased perfusion and the concomitant 
vasodilation with recruitment of additional beds of the 
microcirculation, particularly within the musculature, has 
been recognized and studied for many years.'^ Strandness 
and Bell' gave a good description of the temporary 
decrease in digital blood flow as blood is preferentially 
shunted to the ischemic musculature following exercise or 
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cuff arterial occlusion at the thigh. They described the 
hyperemic response in normal subjects, noting that flow 
returns to baseline by 90 s after release of the oecluding 
cuff and that it rises and remains above baseline for at 
least 10 minutes. In disease states, they noted that the 
transient depressive response is both more severe and 
more prolonged, and that these effects are more pro- 
nounced when the disease is located more proximally. This 
was borne out by our finding that A! disease can be 
distinguished from FP disease by much slower return to 
resting calf pressure. Failure of resting calf pressure to 
have been reached within two minutes after release of the 
occluding cuff is strongly suggestive of AI disease or 
combined disease. 

One of the first attempts to utilize the quality of this 
hyperemic response to distinguish types or levels of arteri- 
al disease in the lower extremities was published by 
Johnson* in 1975. In addition to the categories of FP, AI, 
and combined or diffuse disease, he further divided his 
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Table 2.—Hyperemic Response Following Ischemia* 4 
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Fig 7.—First-order relaxation response used as mathematical model for data in this study. Note similarity to 
Fig 6. FP indicates femoropopliteal; Al, aortoiliac. Percent resting calf pressure equals 100 (1 — e*t), where 
t equals time in seconds and k equals response constant in seconds”. 


groups into categories of stenosis or occlusion. The differ- 
ences in the hyperemic responses among the resulting 
seven disease grcups were not large enough to distinguish 
one from another, but al! were significantly different from 
those 5f normal subjects. This additional breakdown based 
on the degree of stenosis is difficult to make even with 
pressure, plethysmograph, and angiographic studies; fur- 
thermore, such à breakdown often does not follow the 
functional effects of the arterial disease nor substantially 
help in the choice of treatment. 

In 2977, Fronek et al'' described an interesting variation 
on their continuing work in this area in which they used the 
pulse volume waveform obtained with a plethysmograph 
instead of the value obtzined with a Doppler and cuff from 
the calf to monitor the hyperemic response. The values for 
the pulse reappearance t: me (PRT) in normal subjects were 
0.2 + 0.09 s; in those with FP disease, 3.7 + 3.67 s; in those 
with AI disease, 7.2 + 1.04 s; and in those with diffuse 
disease, 45.8 + 5.51 s—all suggestive of our hyperemic 
curves. However, neither these values nor the PRT/2 
values (time reqvired for the pulse waveform to reach half 
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of its resting height), considered to be more sensitive in 
distinguishing diseased from normal vessels, demon- 
strated a statistically significant difference between dif- 
ferent diseased states. 

Accurate assessment of the severity of AI disease has 
recently been shown to be possible from analysis of the 
waveforms obtained from the common femoral artery by 
means of an ultrasonie Doppler. Johnston et al, in their 
continuing evaluation of the pulsatility index (the distance 
between peaks divided by the height of the mean area 
represented by those peaks), reported a good correlation 
(r = .82) with both the severity of the disease and the 
actual improvement in circulation following opcrative 
repair.” Taking a similar approach, but using only that 
portion of the waveform that is negative or indicative of 
reverse flow, Persson et al' have also reported a good 
correlation. However, the applicability of this technique, 
which largely depends on the presence of a single arterial 
conduit, has yet to be demonstrated in the lower part of the 
leg, which is complicated by the parallel superficial femoral 
and deep femoral artery systems. 


Arterial Insufficiency—Van De Water et al 855 








The hyperemic response test is one of several techniques 
that various investigators have been attempting to develop 
to obtain the physiological information normally not avail- 
able from the angiogram. The fact that the results can be 
simulated as a first-degree response indicates that the 
arterial system of the lower extremity can be modeled as a 
single net resistance element and a single capacitance 
element. The k value is qualitatively inversely related to 
the hemodynamic compliance of the system. In particular, 
k = system resistance x (arteriole resistance + arterial 
obstruction resistance). The increasing obstruction 
resistance with more severe disease yields a predictive 
change in the system response. Further, the solution, 
pressure = 100% (1 — e-*t), is a solution of the differential 
equation, (1/k)(dp/dt) + pressure = 100%, with pres- 
sure X (t = 0) = 0, illustrating a simple approach to the 
complex circulatory hemodynamics of the thigh and lower 
part of the leg. 


CONCLUSION 


The results of our study indicate that this test can be 
very helpful in discovering atherosclerotic disease of the 
major arterial system, especially in those patients who 
suffer only from claudication and may have nearly normal 
perfusion measurements and resistance indices at rest. 
Furthermore, and of even greater importance, is the 
accuracy of this test in distinguishing those patients with 








AI or combined disease from those with isolated FP 
disease. Not only will the surgeon be alerted to the 
necessity of dealing with the AI disease before he operates 
on what may have been obvious FP disease, but he will also 
know if a femoral artery supplied with an apparently 
normal AI segment has the inflow reserve to be the donor 
in a femorofemoral crossover graft. The distinct difference 
between FP disease and AI disease may be due to the 
relatively better collateral development in the FP system, 
including the presence of the usually large and usually 
disease-free deep femoral artery. Since the hyperemic 
response of an asymptomatic diabetic is similar to that of a 
normal subject, the test is equally good in eliciting and 
distinguishing major arterial disease of the AI and FP 
regions in the diabetic patient. 

We are encouraged by our results as well as those of 
Johnson* and evidence that there is no substantial differ- 
ence in the hyperemic responses produced by exercise and 
arterial occlusion with a thigh cuff." The simplicity of a 
bedside test requiring only two blood pressure cuffs and a 
pocket Doppler, which can accurately distinguish severe AI 
disease from FP disease, should have considerable appeal 
in these days in which we are seeking more and better 
medical care at a cheaper price. 


This investigation was supported in part by grant 526 38 06 11 from the 
Veterans Administration. 
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Editorial Comment 


This study, along with others, has shown that the pressure-flow 
changes in response to reactive hyperemia differ depending on the 
level and extent of the arterial occlusion. The distinction appears 
to be clear between normal subjects, those with femoropopliteal 
disease, and those with isolated aortoiliac involvement. The key 
point the authors make is the accuracy of their test in distinguish- 
ing those patients with aortoiliac disease and that combined with 
femoropopliteal disease from those with isolated occlusion of the 
femoropopliteal segment. 

The patients who pose the greatest clinical problems are those 
with stenoses in the aortoiliac area with coexisting femoropoplit- 
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eal disease. Which level should be approached surgically when 
warranted? One might suppose from the data that if a femoropop- 
liteal pattern is observed, the proximal lesion could be ignored. 
Unfortunately, no data are presented to prove this assumption. It 
is hoped that the authors will take these studies one step further 
and demonstrate which anatomic segments should be dealt with in 
patients with two-level disease. This would represent an impor- 
tant extension of their study and provide useful information in 
dealing with patients with this difficult problem. 

D. E. StRANDNEsS, JR, MD 

Seattle 
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The Arteriovenous Fistula 


Its Construction in the Management of Hemophilia 


Harriss S. Goldenberg, MD; Edward M. Goldberg, MD; Morris D. Kerstein, MD 


* Arteriovenous fistulae using expanded polytetrafluorethy- 
lene (E-PTFE [Gore-Tex]) grafts were constructed in six patients 
with hemophilia for long-term vascular access where veins had 
been obliterated. The range of patency was four to 28 months, 
with a mean of 20 months. All patients had less than 896 level of 
factor VIII, which may have contributed to fistula patency. This 
appreach was helpful ir the management of these patients' 
conditions. 

(Arch Surg 115:857-858, 1980) 


he patient with hemophilia requires a lifetime of 

intravenous (IV) infusion of antihemophilic globulin 
(AHS) to control intermittent bleeding. With time, the 
absence of available peripheral veins becomes a problem. 
In tkis report, we suggest the construction of an arteriove- 
nous (AV) fistula to provide easier access to the venous 
system, using expanded polytetrafluorethylene (E-PTFE 
[Gor2-Tex]) vascular grafts. 


REPORT OF CASES 


Case 1.— A 34-year-old man had a 12-year history of hemophilia. 
The construction of a wrist AV fistula in 1976 facilitated the 
administration of AHG. Revision in 1977 with a 6-mm diameter 
E-PTFE graft of the radial artery to the basilic vein has allowed 
continued therapy. Current patency is 20 months. Initial factor 
VIII levels were less than 5%. 

Case 2.—A 45-year-old man had a 15-year history of hemophilia. 
Factcr VIII levels were less than 8%. Chronic renal failure related 
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to chronic glomerulonephritis developed in 1972, when the patient 
was 39. In 1976, a radiocephalic AV fistula was constructed near 
the left wrist. It was soon evident that the fistula facilitated the 
administration of AHG at home. Two revisions and finally a 
femoral loop superficial to femoral-to-saphenous vein with E- 
PTFE have been required. Current patency is 14 months. 

Case 3.—A 23-year-old man had a six-year history of hemophilia. 
Factor VIII levels of less than 5% were recorded. After oblitera- 
tion of most accessible veins, a brachiocephalic vein loop AV 
fistula using 6-mm diameter E-PTFE was constructed to facilitate 
AHG therapy. The patient has administered his therapy without 
adverse sequelae for 28 months. 

Case 4.—A 27-year-old man had a ten-year history of hemophilia 
and factor VIII levels of less than 4%. The first AV fistula, using 
the distal-radial artery and the cephalic vein, was constructed in 
1976. Two subsequent fistulae were completed in an attempt to 
continue appropriate IV therapy. The last fistula, from the radial 
artery to the cephalic vein using 6-mm diameter E-PTFE, has a 
current patency of 20 months. 

Case 5.—A 19-year-old man had factor VIII-deficient (<2%) 
hemophilia, causing recurrent bleeding into the elbow and knee 
joints and some fixed limitation of motion. Because of the 
requirement for frequent cryoprecipitate infusions and no venous 
access, a 50-em long, 5-mm diameter E-PTFE graft was inserted 
from the brachial artery to the basilic vein. The patient has been 
able to successfully self-administer his transfusions, with no 
adverse sequelae, for more than one year. 

Case 6.—A 34-year-old man had a history of factor VIII deficien- 
cy since birth. Severe ankylosis of both elbow and knee joints from 
repeated episodes of hemarthrosis had developed. All accessible 
upper-extremity veins were obliterated when we first examined 
the patient. The thigh contained the only accessible site for factor 
VIII self-administration. A left femoral artery-saphenous vein 
AV fistula was created in 1979 using a 4-mm diameter E-PTFE 
loop graft that enabled the patient to self-administer his factor 
VIII infusions. There have been at least three occasions of 
thrombosis that directed us to revise the access system with a 
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5-mm diameter E-PTFE graft. This graft has been in place for 
four months without further problems. 

All patients require this conduit because of the requirement for 
cryoprecipitate and the general absence of peripheral veins. The 
mean period of patency for the E-PTFE graft is 20 months; the 


range is four to 28 months. 


COMMENT 


Repeated hemodialysis in the treatment of chronic renal 
failure has been well accepted since 1960.' The technique of 
vascular access was improved on by Cimino and Brescia in 
1962* and by Brescia et al in 1966" with introduction of the 
AV fistula. The only significant problem is spontaneous 
thrombosis and, rarely, infection. Modifications of the 
technique consist of variations in anatomic location and 
graft composition. Allograft of artery and vein, bovine 
carotid heterograft, and Dacron velour have successfully 
served as alternative conduits. 

The use of E-PTFE graft in vascular surgery has become 


; increasingly popular. It has been advocated for vascular 


access in the patient undergoing hemodialysis who has an 
exhausted vasculature; it has also recently been reported 
useful for hyperalimentation in the nonuremic patient.‘ 





Other materials for the construction of the fistulae have 
been described for chemotherapy, insulin administration, 
and transfusions.* 

The six cases in this report represent an alternative 
route of access in the patient with hemophilia who requires 
frequent infusions of blood components where usual access 
vessels are obliterated. The technique provides easy acces- 
sibility for the nurse or patient to administer cryoprecipi- 
tate and other medications. It should be considered by the 
surgeon as an alternative route of access in the patient 
with hematologic disease. The prognosis for the hemophil- 
iac continues to improve, first because of modern methods 
of treatment, and second, possibly, because of early and 
improved accessibility to his vasculature. The early con- 
struction and maturation of a peripheral AV fistula has 
greatly improved the availability of a long-term access site 
for venous infusion. All patients in this review were 
operated on because of lack of resource veins for such 
infusion therapy. It is yet to be determined how often this 
surgical therapy will be required. Currently, it should be 
reserved for those individuals requiring frequent cryopre- 
cipitate infusions yet having inadequate venous access. 
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Dynamic Isotope Aortoiliac Assessment 


Clin.cal, Doppler, and Arteriographic Correlation 


Stanlez N. Carson, MD; Glenn Hunter, MD, FRCS(E); Hin Nang Wong, MD, FRCS(Can); Paul A. Farrer, MD, FACP, FRCP(C) 


* In the presence of multiple tandem arteriosclerotic stenoses 
of the distal aorta, iliac, and lower extremity arteries, it may be 
difficu to ascertain which lesions are clinically and surgically 
important. Usually the history, physical examination, and arterio- 
gram vill resolve this issue. However, a recent report has stated 
that the rapic transit time of isotope from the distal aorta to the 
femoral arteries may be heipful. The relevance of this technique 
in surcical candidates with different clinical stages of vascular 
diseas? has yet to be demonstrated. We compared the use of this 
technique in surgical candidates with their clinical state and 
assessment of vascular disease by standard angiographic and 
directional transcutaneous Doppler techniques. Only modest 
benefit from the isotope transit was found, particularly when 
compared with the patient's clinical status of asymptomatic, 
claudicating, or limb salvage categories. We conclude that 
isotope transit times as currently measured are not as clinically 
important as previously reported. With further development, 
some trends may prove to be useful. 

(Arca Surg 115:859-862, 1980) 


he aortciliac segment is seldom exclusively involved by 

a-teriosclerotie occlusive disease. The incidence of 
associated femoropopliteal and even more distal stenosing 
diseas2 is variously reported as ranging between 45% and 
6975.-* In the presence of multiple, tandem segmental 
stenoses, the vascular surgeon may be faced with the 
dilemma as to which lesion is the more hemodynamically 
important, although history, physical examination, and 
arteriegraphy usually resolve this question. Since the aorta 
and iliac vessels lie some distance from the surface, they 
are re atively inaccessible to dirrect study by noninvasive 
means. 
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Recently, there has been heightened interest in the use 
of radioisotopes in assessing the extent and severity of 
arterial disease. Measurements of muscle blood flow, using 
the local clearance of Xe from the gastrocnemius and 
*"mTe from the hamstrings, have been used to quantitate 
the functional disturbance resulting from a proximal sten- 
osis.*? Imaging of the aortoiliac arterial segment, using a 
gamma camera to follow the initial transit of an intrave- 
nous bolus of isotope, has a reported overall accuracy rate 
of 80% in diagnosing patent and occluded vessels, but only 
a 54% agreement with arteriography in those patients with 
nonocclusive stenotic disease.** 

Hurlow and colleagues have reported that dynamic 
isotope angiology with rapid sequential imaging of the 
aortoiliac segment immediately after isotope injection 
gives an accurate assessment of the severity of disease in 
this region. Their measurements of the isotope transit time 
from the aortic bifurcation to the femoral areas allowed 
them to quantify the hemodynamic importance of proxi- 
mal lesions in asymptomatic patients and patients with 
claudication. This study reports our experience with these 
dynamie isotope flow transit time measurements, and 
compares it with clinical symptoms, arteriography, direc- 
tional transeutaneous Doppler segmental pressures, and 
femoral directional transcutaneous Doppler velocity wave- 
forms. Of particular interest to us was the need to find out 
if there were possibilities in this technique for quantita- 
tively differentiating proximal from distal disease, and 
different clinical stages of vascular disease. 


SUBJECTS AND METHODS 


Twenty-one male patients scheduled for reconstructive vascular 
surgery (41 limbs) were available for study. The mean age was 57 
years, with a range of 36 to 79 years. There were 16 smokers, who 
smoked between 30 and 65 packs of cigarettes per year, and five 
former smokers. Four were diabetic and receiving insulin, two had 
confirmed type IV hyperlipidemia, and one was hypertensive. All 
patients had a full history and a physical examination on admis- 
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sion, with routine investigations, including a chest roentgeno- 
gram, ECG, survey chemistry studies, determination of serum 
lipid levels, CBC count, and a coagulation profile. On the basis of 
the history and clinical findings, the limbs were grouped into four 
categories: (1) proximal aortic aneurysmal disease, with none of 
these patients having severe claudication, 14 limbs; (2) claudica- 
tion, 9; (3) pregangrene or gangrene (limb salvage), 13; and (4) 
asymptomatic, 5. The asymptomatic limbs were in patients who 
were undergoing arteriography for symptoms of distal arterial 
disease in the contralateral limb. 

Each patient had segmental arterial pressures measured with a 
transcutaneous Doppler, and a 33-cm encircling bladder cuff, 
varying from 12 to 18 cm in width depending on the level of 
examination. Ankle/brachial pressure indices were caleulated by 
division of the directional transcutaneous Doppler ankle pressure 
by the directional transeutaneous Doppler brachial pressure and 
the ratio expressed as ankle pressure index (API). 

Doppler velocity waveforms were obtainec over the femoral, 
popliteal, and ankle vessels with a dual-frequency directional 
Doppler, and recorded with a differential analogue recorder. All 
noninvasive Doppler studies were performed by an experienced 
technician whose tracings were reproducible on the same day. The 
Doppler velocity waveforms were analyzed by a vascular surgeon 
who reported them as normal if there was a multiphasic velocity 
signal with a prominent systolic component and one or more 
diastolic components, moderate disease if there was a monophasic 
signal with loss of diastolic sounds, and severe disease if there 
were irregular waveforms with markedly diminished peak- 
forward velocity and increased pulse rise and decay time (Fig 1). 
For the purpose of this analysis, the moderate and poor waveforms 






































































































































































































































Fig 1.—Examples of Doppler waveforms: normal pattern and 
representatives of moderate and severe disease. 






































Fig 2.—Left, Isotope angiogram of aortofemoral area shows 
localization (square areas) of aortic bifurcation and femoral areas 
used to compute transit times. Right, Computerized isotope 
transit time curve shows isotope concentration (ordinate) vs time 
(abscissa). Transit time is calculated from arrival of isotope at 
aortic bifurcation (plus signs) to femoral artery (diamonds). 
Intervals are measured at 0.2 s. 
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were grouped together into a single group. 

Dynamic isotope angiography was performed using technetium 
Te 96m medronate (Osteolite). A dose of 15 miC was given by rapid 
bolus intravenous (IV) ingection in the antecubital vein. Gamma 
camera was positioned over the aortofemoral region, and informa- 
tion was acquired on a Gedicated computer equipped with color 
telev.sion visual display systems. After IV injection, data were 
collected for one minute at the rate of five frames per second, and 
the isotope angiographic image displayed on the computer display 
system. Regions cf interest (36 cell size) were then localized at the 
aortic bifurcation and at the origin of each common femoral 
artery, and a computer program was used to generate rapid- 
sequence radioactivity/time curves over each area at 0.2-s inter- 
vals Fig 2). The isotope transit time (ITT) was recorded as the 
time difference between :he arrival of the isotope at the aortic 
bifurzation and at the femoral arteries. An ITT of — 1.2 s indicated 
severe aortoiliac disease, based on a previous report.'^ 

All patients had standard contrast arteriography. Oblique views 
were obtained via either the translumbar or transfemoral route, 
depending on the presence of a femoral pulse, whether or not 
previous vascular surgery had been performed, and the presence 
or absence of distal gangrene. 

Stztistical analysis ineluded the use of Pearson's correlation and 
Student's ¢ test. The difference between the mean and results are 
reported as mean + SD. 


RESULTS 


Tke mean ITT for the limbs in those patients with 
aorteiliac aneurysmal disease was 4.2 + 1.7 s. For those 
nonéneurysmal patients with claudication due to proximal 
stenosis or occlusion as their predominant symptom, the 
mean ITT was 3.1 + 1.1 s. The difference in isotope transit 
times between these two groups with different types of 
arterial inflow disease was not statistically significant 
(P > .1) Those patients with gangrenous or pregangre- 
nous changes due larzely to distal lower limb arterial 
occlusive disease, and those with asymptomatic limbs, had 
mean ITTs of 2.7 + 1.0 and 2.6 + 0.7 s, respectively (Table 
1). There was no statistically significant difference 
between these two groups (P > .1). However, there was a 
statistically significant difference between the ITTs of the 
last two groups and those of the aneurysmal group 


Table 1.—Mean Isotope Transit Time (ITT) 
by Clinical Category 
ITT, s 
Ne. of oo 


Clinical 





Limbs 


Category Range Mean + SD 
Aneurysmal 14 2.2-7.5 42+17 
Claudicated 9 1.5-5.5 3.1 + 1.4 


Gengrenous 13 1.6-4.5 2T 3:^1:0 
Asymptomatic 5 1.4-3.1 2.6 + 0.7 


Table 2.—Mear Isotope Transit Time (ITT) 
by Arteriographic Disease Segment 
ITT, s 
a 


Range Mean + SD 


No. of 
Limbs 


Desease Segment 


Aortoiliac 12 2.2-5.5 3.7 + 1.0 


Femoropopliteal 14 1.5-3.1 2.2 + 0.6 
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(P < .05). 

When comparing femoral velocity waveform analysis 
with ITT, there was no significant difference between the 
mean ITT of 3.3 + 1.5 s for the group characterized as 
having normal waveforms and a mean transit time of 
3.4 + 1.1 s for those patients with waveforms indicating 
moderate or severe proximal disease (P > .1, Fig 3). 

Those patients with relatively isolated aortoiliac disease 
as diagnosed by arteriography had a mean transit time of 
3.7 + 1.0 s, while those patients with relatively isolated 
femoropopliteal disease had a transit time of 2.2 + 0.6 s 
(Table 2). The difference in transit times between these 
two groups was statistically significant (P — .001). 

Six limbs with a recorded API of —.20, and six limbs 
with an API of .20 to .40, had ITTs of 2.4 + 0.50 and 
2.5 + 0.40 s, respectively. In patients with APIs of .40 to 
80, the mean ITT was 3.0 + 0.30 s, compared with 
4.0 + 0.20 s in those with APIs of >.80. Included in this 
latter group were seven patients with aneurysmal disease, 
while the remainder of the group had noncompressible 
distal vessels as determined by high pressures but poor 
directional transcutaneous Doppler waveforms (Table 3). If 
ankle index is assumed to indicate distal arterial resistance 
to flow, there is no significant correlation between ITT and 
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Fig 3.—Lack of correlation of Doppler waveforms and isotope 
transit time. 





Table 3.—Ankle Pressure Index (API)/Mean Isotope 
Transit Time (ITT) 


No. (%) of Limbs* API ITT, s (Mean + SD) 


6(15) <20 2.4 + 0.50 


6(15) <.40 2.5 + 0.40 


9(22.5) <.80 3.0 + 0.30 


19(47.5) >.80 4.0 + 0.20 


*Fourteen were aneurysmal. 
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API, assuming arterial inflow should decrease with 
increased outflow resistance. 


COMMENT 


Along with a good history and physical examination, 
arteriography remains the most important investigation in 
the preoperative evaluation of patients with peripheral 
vascular disease. In most institutions, it can be performed 
with a low mortality (0.05%"') and with little morbidity." 
However, it is an invasive procedure, and is not suitable for 
routine screening and sequential follow-up of patients. 

Noninvasive tests have a role to play in the screening 
and follow-up of vascular patients, especially in quantitat- 
ing claudication due to vascular disease from that due to 
spinal cord compression, combined arterial and venous 
disease, or cardiac disease. Segmental Doppler pressures 
are currently widely used to determine the effects of 
multiple tandem lesions in patients with peripheral vascu- 
lar disease. We and others use the ankle/brachial pressure 
ratie at rest, and measure the extent of the pressure drop 
following exercise and the rate of recovery to the preexer- 
cise level in following up our patients.: 

The lack of correlation in this report between API and 
ITT is not altogether surprising, as the API reflects the 
end result of multiple tandem lesions, many of which may 
be unimportant hemodynamically when isolated. The ITT 
involves segmental lesions, which in themselves may not 
reflect the total clinical condition of the combined aortoil- 
iac and lower extremity vascular system. The latter may 
account for why the ITT failed to differentiate the clinical 
status of patients with asymptomatic, gangrenous, and 
claudicating limbs, but did differentiate relatively isolated 
disease localized to aortoiliac or femoropopliteal areas. The 
clinical relevance of the latter differentiation would not 
appear to have been useful in this study. 

Of particular interest to us was the extent of the 
increase in transit times in those patients with aneurysmal 
disease. In one of our patients, an ITT of 7.5 s was difficult 
to explain when the patient had only an asymptomatic, 
6-em aortic aneurysm. Although aneurysm flow character- 
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istics are not well described in the literature, Yao and 
colleagues" have demonstrated reversal of flow in the wall 
of femoral aneurysms. These same authors, using techne- 
tium Te 99m albumin aggregated, were able to show 
turbulence in the wall of abdominal aortic aneurysms. In 
addition, using glass model aneurysms, Scherer’: was also 
able to demonstrate abnormal vortex rings in the hemis- 
pherical area surrounding the central fluic core. A combi- 
nation of local turbulence, vortex flow patterns, and re- 
versed flow, added to abnormal mixing, may account for 
some of the marked prolongation of the ITT in patients 
with aneurysmal disease. 

Femoral velocity waveforms analysis has been used 
quantitatively to assess the severity of acrtoiliac disease. 
Nicolaides et al' reported an 86% agreement between 
femoral waveform analysis and arteriography. Although 
the mean ITTs for those patients with normal waveforms 
was less than those with moderate or severe aortoiliac 
disease, this difference approached, but did not reach, 
statistical significance. It is possible that with the institu- 
tion of more sophisticated methods of waveform analysis, 
more accurate evaluation may be obtained than in our 
simplistic approach. 

In conclusion, it would appear that, unlike the findings in 
a previous report, our current use of aortoiliac transit 
times does. not lend itself to a great deal of statistical 
significance in the clinical evaluation of the status of 
patients with peripheral vascular disease. We also note 
that some trends are found toward description of aneurys- 
mal and relatively isolated proximal vs distal stenotic and 
occlusive lesions. 

At present, we are working with the computer program 
in an attempt to better define parameters and trends to 
describe normal patients, as well as the clinical condition of 
preoperative and postoperative patients with vascular 
disease. In addition, we are accumulating more data with 
this technique in following the progress cf patients with 
active vascular disease. However, we continue to rely on 
history, physical examination, and arteriography as the 
ultimate assessment tools in our patients. 
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Special Article 


Surgery in Ovarian Cancer 


Johannes A. Wijnen, MD, Neil B. Rosenshein, MD 


* Ovarian cancer has the highest mortality of the cancers of 
the female genial tract The signs and symptoms of ovarian 
caneer are either nonexistent or nonspecific. Women who are to 
undergo exploratory laparotomy without a definite diagnosis 
should have ovaman cancer considered as part of the differential 
diagnosis. Theresore, it is important that each surgeon know the 
current concepts of surgery for ovarian cancer. Documenting 
true extent of disease in those cases with limited ovarian cancer 
prevents the need for reexploration before adjuvant therapy. In 
those cases of disseminated disease, an attempt at tumor 
reduction shoulc be undertaken, as reduction of tumor aggre- 
gates to less tham 1.6 cm in greatest diameter improves progno- 
sis. Surgery is the mainstay of therapy for ovarian cancer. 
Optimal initial surgery prevents the need for reexploration. 

(Arch Surg 11=863-868, 1980) 


(d ne cancer is a complex and important problem for 
all physicians. In the United States, it is currently the 
sixti most freeuent malignant neoplasm in women, the 
fourth leading cause of cancer deaths in women, and is 
responsible for more deaths than cervical and endometrial 
cancer combined (Table 1).' The overall five-year cure rate 
of 30% to 40% hzs remained relatively constant for the past 
30 years.** The inability to identify clearly the woman at 
risk the majerity of ovarian cancer patients being 
detected when -he disease is widespread, and the lack of 
advances in treatment, may be responsible for the lack of 
improvement ir survival. 

Tke signs ard symptoms of early ovarian cancer are 
either nonexistent or nonspecific, whereas advanced ovar- 
ian eancer may masquerade as any of a number of intra- 
abdcminal processes. The importance of this to the general 
surg»on is that 25% of the patients with ovarian carcinoma 
go te specialists other than gynecologists.* Ovarian cancer 
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may be diagnosed at the time of exploratory laparotomy 
done for other indications. It is therefore important that 
each surgeon knows the current concepts of surgery for 
ovarian cancer. 


HISTOGENETIC TYPES AND GRADES 
OF OVARIAN CANCER 


The ovary is the site for a variety of tumors. The World 
Health Organization's Histological Classification of Ovar- 
ian Tumors is given in Table 2.* 

Epithelial ovarian neoplasms originate from the germi- 
nal or mesothelial cells on the surface of the ovary and are 
responsible for 85% to 90% of all malignant neoplasms of 
the ovary.'^?? They occur most frequently in the postmeno- 
pausal woman." Epithelial tumors may be either cystic or 
solid, with smooth capsular surfaces or with exophytic 
growths on the surface of the ovary. The papillary serous 
cystadenocarcinomas are responsible for 45% of the epithe- 
lial cancers of the ovary. Endometrioid, mesonephroid, and 
mucinous tumors each account for 15%. The remaining 10% 
of epithelial ovarian cancers are undifferentiated adeno- 
carcinomas, mixed epithelial tumors, and malignant Bren- 
ner tumors.*:"*- 

The degree of cellular differentiation expressed as histo- 
logic grade of each of these tumor types has important 
prognostic significance.'*'* Grade 0 tumors, those of 
borderline malignancy, demonstrate papillary tufts, epi- 


Table 1.—Cancer Statistics, United States, 1979* 


No. of No. of 
Site New Cases Deaths 


Breast 106,000 34,200 
Colon 42,000 22,900 


Rectum 16,000 4,100 





*Excluding skin cancer. 


Ovarian Cancer—Wijnen & Rosenshein 863 











pere A a a Na OR 


Table 2.—World Health Organization Histological 


Classifications of Ovarian Tumors 


. Common epithelial tumors 

. Serous tumors 

Mucinous tumors 

. Endometrioid tumors 

. Clear cell (mesonephroid) tumors 
. Brenner tumors 

. Mixed epithelial tumors 

. Undifferentiated carcinoma 

. Unclassified epithelial tumors 

a . Sex cord (gonadal stromal) tumors 
E A. Granulosa-stromal cell tumors 

ae B. Androblastomas; Sertoli-Leydig cell tumors 
a C. Gynandroblastoma 

E D. Unclassified 

. Lipid (lipoid) cell tumors 

, . Germ cell tumors 

E . Dysgerminoma 

Pt . Endodermal sinus tumor 


rOmmoomum» 


, . Embryonal carcinoma 
E . Polyembryoma 
, . Choriocarcinoma 
A . Teratomas 
. Mixed forms 
- . Gonadoblastoma 
ip A. Pure 


tumor 
. Soft-tissue tumors not specific to ovary 
. Unclassified tumors 
. Secondary (metastatic) tumors 
. Tumor-like conditions 





Table 3.—FIGO Staging of Ovarian Cancer 


Growth limited to the ovaries 
Growth limited to one ovary; no ascites 


1. No tumor on the external surface; capsule in- 


tact 


2. Tumor present on the external surface or cap- 


sule ruptured 
Growth limited to both ovaries; no ascites 


1. No tumor on the external surface; capsules 


intact 


2. Tumor present on the external surface or cap- 


sules ruptured 


Stage Ic Tumor either stage la or stage Ib, but with 
ascites or positive peritoneal washings* 


Stage Il Growth involving one or both ovaries with pelvic 


extension 


Stage lla Extension or metastases to the uterus or tubes 


Stage llb Extension to other pelvic tissues 


Stage llc Tumor either stage lla or stage llb, but with 
ascites present or positive peritoneal wash- 


ings* 


Stage Ill Growth involving one or both ovaries with intra- 
peritoneal metastases outside the pelvis or 


positive retroperitoneal nodes 


Tumor limited to the true pelvis with histological- 
ly proven malignant extension to the omentum 


or small bowel 


Stage IV Growth involving one or both ovaries with distant 
metastases; if pleural effusion is present there 
must be positive cytology to allot a case to 
stage IV; parenchymal liver metastases equals 


stage IV 


*Ascites is peritoneal effusion that in the opinion of the surgeon is 


pathological or clearly exceeds normal amounts. 
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* B. Mixed with dysgerminoma or other form of germ cell 





thelial stratification, epithelial atypia, and minimal mitotic 
activity, and have a favorable prognosis. The overall 
five-year survival of this grade of tumor is 85% to 
95%.'°-*°-*4 These patients should be excluded when evaluat- 
ing therapeutic results of ovarian cancer. 

A direct relationship of grade to prognosis has been 
reported.*525?* In Decker's series, stage I, grade 1 papil- 
lary serous adenocarcinomas of the ovary have a 87% 
five-year survival; however, stage I, grade 3 papillary 
serous cystadenocarcinomas have a 54% five-year survi- 
val.” 

When both stage and grade of epithelial tumors are 
controlled, there seems to be no significant difference in 
survival between the histologic cell types.123°-3 

Germ cell tumors tend to occur in young women. The 
majority of these tumors are benign. The optimal therapy 
of malignant germ cell tumors depends on the behavior of 
each variety.!23233 

Sex cord (gonadal stromal) tumors include tumors with 
one or two of the three major components of the developing 
gonad, the sex cords, and stroma. They can be hormonally 
active. Only a small number are malignant.”?-* 

Approximately 5% to 10% of malignancies found in the 
ovary are metastatic, predominantly from the gastrointes- 
tinal tract, breast, and thyroid.» 

This article will be restricted to the surgical manage- 
ment of epithelial ovarian cancers. The term "ovarian 
cancer" will be synonymous with epithelial ovarian can- 
cer. 


STAGING OF OVARIAN CANCER 


The International Federation of Gynecology and Obstet- 
ries (FIGO) staging of Ovarian Cancer is a surgical- 
pathological staging (Table 3). The staging re‘ects the 
pattern of dissemination of ovarian cancer, with the entire 
peritoneal cavity being at risk.** The mechanism of dissem- 
ination within the abdominal cavity is by the transport of 
malignant cells by intra-abdominal currents. These are 
established by the movement of the diaphragm and small 
intestines.?**' The diaphragm, during respiration, acts as a 
pump to bring malignant cells to the upper abdomen.*?-** 
There is a direct path from the pelvis to the right hemidi- 
aphragm via the right gutter. Particulate matter, ie, cancer 
cells in the pelvis, are rapidly carried to the right dia- 
phragm.'^** Access to the left hemidiaphragm is blocked by 
the phrenocolic ligament. There is also lymphatic dissemi- 
nation along the parametrial lymphatics to the pelvic nodes 
and via the infundibulopelvic ligament to the para-aortic 
nodes.*»:5 

To evaluate the entire abdomen, a vertical midline 
incision from the symphysis to midway between the umbil- 
ieus and xiphoid is necessary. The requirements for stag- 
ing are summarized in the Figure. On entering the abdo- 
men, any fluid present is collected for cytology and hepa- 
rinized. Ascites is defined as a peritoneal effusion that in 
the opinion of the surgeon is pathologic or clearly exceeds 
normal amounts.* If no fluid can be aspirated, 10 dL of 
normal saline solution is instilled into the abdominal cavity 
and samples for cytology are retrieved from right and left 
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DIAPHRAGMATIC 
INSPECTION 


OMENTECTOMY 


PERITONEAL 


TOLOG NODAL BIOPSY 


International Federation of Gynecology and Obstetrics (FIGO) 
staging criteria. 


gutters and cul de sac. In stage I ovarian cancer, there is a 
30% incidence of positive results from cytologic examina- 
tion.*-** Positive cytologie findings have both therapeutic 
and prognostic signifieznee.!5-* 1 

The diaphragm is then visually inspected and palpated. 
Direct visualization car be aided by the use of a laparo- 
scope, proctoscope, or fiberoptic light source. In approxi- 
mate y 10% of what were thought to be stage I and in 20% 
of stege II ovarian cancers (cancers thought to be confined 
to the pelvis), there is evidence of diaphragmatie involve- 
ment ?*s^:5*5"5' All suspicious areas on the diaphragm 
should have biopsy specimens taken. 

The liver shouid be palpated and biopsy specimens taken 
if a lesion is detected; parenchymal liver involvement is 
classified as stage IV, whereas serosal liver implants are 
considered stage III. 

The omentum is thoroughly inspected and an infracolic 
omentectomy performed regardless of clinical impres- 
sion.** The pathologist should then examine the entire 
specimen microscopically for foci of tumor. 

All parietal peritoneal surfaces are inspected and pal- 
patec. Peritoneal irregularities and adhesions have biopsy 
specimens taker. If no abnormalities are detected, random 
biopsy specimens are ebtained from the left and right 
gutter. 

The small bowel and its mesenteric attachments are 
closely examined from Treitz’ ligament through the ileoce- 
cal valve. All areas of thickening, adhesions, or irregulari- 
ties should have biopsy specimens taken. 

Exoloration and sampling of the para-aortic and pelvic 
nodes should be done as a part of staging.? There is a 
para-aortie node involvement in 10% of patients with stage 
I and stage II ovarian eancer.'*-*5-54-55 

The pelvis is shen explored and a careful assessment is 
made of the extent of the pelvic abnormality. If there is a 
cystic ovarian structure, ascertain whether the capsule is 
smooth or whether there are excrescences or adhesions. 
The cystic mass should be removed atraumatically to avoid 
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rupture and spill of tumor cells, which could lower surviv- 
al.^'* Biopsy specimens should be taken of areas of 
adherence to the pelvic sidewall or surrounding organs to 
determine whether this is secondary to cancer or to 
inflammatory disease. 

Conservative surgery, ie, preservation of the contralat- 
eral ovary and uterus in the patients with epithelial 
ovarian cancer, has a restricted role.?'?*** The majority of 
patients are postmenopausal and will best be served by a 
total abdominal hysterectomy and bilateral salpingo- 
oophorectomy because of the possibility of metastatic 
spread. In the case of a young woman who is desirous of 
childbearing and has either a grade 0, borderline malignan- 
cy, or a stage Ia well-differentiated mucinous cystadeno- 
carcinoma, conservative surgery can be considered.***" The 
contralateral ovary should be evaluated by a wedge biopsy 
with frozen section." Even if there is no involvement of the 
contralateral ovary, a complete surgical staging is required 
to document the extent of the disease. 

Aggressive staging allows for optimal adjuvant therapy. 
With inadequate staging, a large percent of cases will be 
understaged, therapy compromised, and prognosis down- 
graded. 


PRIMARY SURGICAL PROCEDURES 


In the more than 70% of the cases of ovarian cancer with 
widespread intra-abdominal disease, the question is how 
radical the surgical procedure should be.5'9:*5* It is now 
documented that the amount of tumor removed is not so 
important as the amount of residual tumor.**-**- Griffiths, 
using a multiple linear regression equation, demonstrated 
that the histologic grade of the tumor and the size of the 
largest residual mass after the primary operation were the 
only factors of independent importance.*'** The operation 
itself contributed nothing to the survival, unless it reduced 
the largest residual mass to less than 1.6 cm in diame- 
ter^5 No difference in survival was found between 
patients with nonresectable, small tumor masses at the 
time of diagnosis and those patients who after surgery had 
the same residual tumor volume.” There is also convincing 
evidence in well-controlled patient studies that the postop- 
erative chemotherapy and radiation are more successful 
when minimal residual disease is present.*'' 

A careful assessment must be made to determine wheth- 
er an extensive surgical procedure variously called "debulk- 
ing," “cytoreductive surgery,” or "maximal surgical 
effort" will reduce the tumor volume to a size where 
surgery is beneficial.^** An extensive and prolonged surgi- 
cal procedure should only be considered if the surgery will 
reduce all residual tumor implants to less than 1.6 em.*? 

Suprarenal and para-aortic lymph nodes larger than 1.6 
em, and masses involving the lesser omentum, the porta 
hepatis, the splenic pedicle, and intrinsic liver metastases 
contraindicate radical surgery. In addition, extensive sur- 
gery is contraindicated if effective chemotherapy or radi- 
ation therapy cannot be instituted expeditiously.?-* In 
ovarian cancer, the pattern of dissemination is such that 
the principle of an en bloc dissection has to be disregarded 
because of widespread peritoneal involvement. 
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A surgical decision as to whether a patient is a candidate 
for an aggressive surgical approach can be aided by first 
removing the tumor-laden greater omentum. The omen- 
tum can be separated from the transverse colon by devel- 
oping a plane of dissection, and from the greater curvature 
of the stomach by ligating the right gastroepiploic and the 
gastroepiploic arcade. The exposure of the lesser sac and 
transverse colon permits mobilization of the omentum to 
the splenocolic ligament and after ligation of the left 
gastropylorie artery the omentum can be removed. The 
extent of tumor involvement can then be ascertained. If 
residual tumor cannot be reduced to masses of 1.6 cm or 
less in diameter, an attempt at conservative tumor removal 
is still indicated. 

Isolated nodules should be removed from the surface of 
the stomach, liver, diaphragm, bowel serosa, and parietal 
peritoneum. The value of para-aortie node sampling in a 
patient with massive dissemination is questionable. 

Bowel resections can be avoided by dissection of the 
tumor mass from the noninvaded bowel muscularis. Multi- 
ple bowel resections should be avoided unless there is 
complete clearance of tumor. 

The spread of ovarian cancer is usually along peritoneal 
surfaces and not retroperitoneal. Excision of all gross 
tumor in the pelvis is thus facilitated by a retroperitoneal 
approach, enucleating the pelvic peritoneum as a false 
capsule to adherent tumor. If necessary, the uterus can be 
removed retrograde, in continuity with the tumor mass. On 
occasion, this requires the rectum to be mobilized from the 
hollow of the sacrum. This procedure has been previously 
described as radical oophorectomy or extraperitoneal mod- 
ified radical hysterectomy.*1-»»7: 

Our approach is as follows: The round ligaments are 
grasped at their exit from the pelvis, suture ligated, and 
cut. An incision in the peritoneum parallel to and lateral to 
the infundibulopelvic ligament is extended above the pelvic 
brim. The lateral and medial peritoneum is separated, 
permitting identification of the ureter. The infundibulo- 
pelvic ligaments are then isolated and doubly ligated above 
the pelvic brim. The peritoneal incision is extended medial- 
ly at the level of sacral promontory, then caudad parallel to 
the base of the rectosigmoid and across the rectum. If 
necessary, the retrorectal space may be developed to 
mobilize and elevate the tumor, rectum, and cul de sac from 
the hollow of the sacrum to allow maximal visualization. 
The peritoneum with tumor is then dissected off the iliac 
vessels and carried caudally and medially to the rectum. 
Anteriorly, the extent of resection is then outlined. If the 
peritoneal bladder flap is involved with cancer, the incision 
in the peritoneum should be continued to the pubis. Dissec- 
tion of the peritoneal flap can be facilitated by distension 
of the bladder by a preoperatively placed Foley catheter. If 
indicated, partial cystectomy can be done. This peritoneal 
flap is left attached to the lower uterine segment and 
removed en bloc with the uterus. The bladder is reflected 
caudad and the uterine vessels and cardinal ligaments are 
ligated. The vagina is entered and incised anteriorly. The 
posterior vagina, the cul-de-sac, and rectum can be evalu- 
ated to demarcate the attachment of the tumor to the 
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rectum. The tumor mass is either freed from the rectosig- 
moid or a segment of the latter is excised and closed 
transversely. If the ureter is adherent to the tumor and 
cannot be freed, it can be cut and reimplanted. The sigmoid 
colon usually can be freed from the pelvic mass, but tumor 
involvement of the sigmoid mesocolon oceasionally 
requires sigmoid resection. Since the appendix is often 
involved in the tumor mass as well as being the site of 
metastasis, its removal is recommended.: 

At the conclusion of the procedure, the pelvic cavity may 
at times be totally denuded of peritoneum. Subsequent 
investigation of these patients has shown complete reperi- 
tonealization with a minimum of adhesion formation.” The 
vagina should be closed, with suction drains placed in the 
pelvis either transvaginally or retroperitoneally. 

It must be emphasized that such an extensive procedure 
has a substantial chance of major postoperative complica- 
tions and can only be justified if the remaining individual 
tumor aggregates will be less than 1.6 cm in the largest 
cross-sectional diameter. Leaving residual tumor of larger 
volumes means that surgery has not benefited the 
patient’s survival. 


SECOND-LOOK PROCEDURES 


The second-look operation is the term that has been used 
to refer to the following situations’: (1) the referred 
patient in whom the initial laparotomy findings are 
unclear and staging is incomplete; (2) the patient with 
limited initial surgery who had significant tumor regres- 
sion with postoperative therapy, so that the patient is now 
operable'*-'*: (3) the patient in whom an isolated resectable 
recurrence develops years after having apparently been 
tumor-free®-*""*; (4) the patient who has had definitive 
surgical therapy with complete regression of residual 
tumor after additional therapy, or the patient who receives 
“prophylactic” postoperative treatment after all apparent 
diseased tissue has been surgically removed; (5) to moni- 
tor the patient under chemotherapy to determine whether 
the nonpalpable diseased tissue is responding to chemo- 
therapy, or to detect early recurrences."* In ovarian 
cancer, the term “second-look operation” should be restrict- 
ed to the surgical exploration of those patients who have 
completed a course of therapy, without clinical evidence of 
residual disease, and who are being considered for termi- 
nation of adjuvant chemotherapy. 

The technique of the second-look laparotomy is essential- 
ly the one previously described for primary staging: peri- 
toneal washings of the cul de sac and gutters, taking biopsy 
specimens of all suspicious areas and adhesions, and taking 
multiple random peritoneal biopsy specimens. When recur- 
rent or residual tumor is documented at second-look sur- 
gery, the prognosis is poor despite changes in therapeutic 
regimen.* 

Second-look procedures after irradiation or radioactive 
isotopes have to be carried out with great caution because 
of the increased risk of complications. The ability to 
terminate therapy is important because of the increased 
relative risk of acute leukemia associated with long-term 
chemotherapy.**-** 
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SURGICAL MANAGEMENT 
OF TUMOR COMPLICATIONS 


The problems that may arise with progressive ovarian 
cancer include ascites, pleural effusion, intestinal or uri- 
nary tract obstruction, and intestinal fistulae. In this 
grou» of cancer patients, management is both a philosophi- 
cal and emotional question. 

Ascites can produce considerable discomfort or respira- 
tory difficulty. I: can be treated conservatively by paracen- 
tesis and by intraperitoneal therapy to prevent recurrence. 
An intra-abdominal shunt has been advocated as another 
mears of management.” Pleural effusions can be managed 
by thoracotomy-tube drainage and instillation of tetracy- 
cline or bleomycin sulfete.** 

Intestinal obstruction should be treated by a trial of 
long-zube decompression, with total parenteral nutrition. 
If conservative measures fail and surgical intervention is 
necessary, a localized obstruction should first be docu- 
mented, because of the frequent finding of “carcinomatous 
ileus’ where the bowe! wall and mesentery are grossly 
infiltrated with tumor resulting in a patent, rigid, and 
nonfunctioning intestine. Then the most limited surgical 
procedure is advisable.* Conservative surgery for intesti- 
nal fistula is warranted because of the discomfort and 
debilitation that occurs.** 


Nonproprietary Name and Trademark of Drug 
Bleomycin sulfate—Blenoxcne. 
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Invited Editorial Comment 


The question can justifiably be raised as to who should operate 
on the patient with a pelvie mass. Should it be the general surgeon 
who may not be familiar with the problems of ovarian carcinoma, 
or the obstetrician-gynecologist who may have very limited expe- 
rience with tumors that involve bowel and other abdominal 
viseera? Because it requires the pathologist’s review of sections 
before it can be decided whether a pelvic mass or uterine bleeding 
is related to a malignant process, possibly gynecologic surgery 
would be a more logical subspecialty than gynecologic oncology. 

The number of histologic types, grades of tumor, distribution, 
and stages of the disease are such that almost no two cases of 
ovarian cancer are alike. In addition, metastatic lesions from 
breast, bowel, and elsewhere are common, and there are many 
epithelial tumors or mesotheliomas of uncertain origin. Even at 
the time of autopsy, it may at times be impossible to establish 
whether the ovary was the primary site. 

Physicians tend to yield to the medical media in the same way 
that the world yields to news media. Once something is published, 
it becomes a medical fact, and whereas bloodletting may no longer 
be fashionable, one may now have to have a sterilized ruler to pare 
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down each metastasis to 1.6 em if one is to cure the patient with 
ovarian cancer. There has to be an occasional voice from the 
audience that points out that although metastatic disease may be 
missed by the surgeon, diaphragmatic involvement does not occur 
in stage I carcinoma of the ovary, but only in stage III or IV 
carcinoma of the ovary. Similarly, removal of aortic nodes is 
advocated by authors who report no cures when aortic nodes are 
involved, and irrigation with 10 dL of normal saline solution may, 
according to some pathologists, give lower yield of tumor cells than 
a few milliliters of peritoneal fluid. : 
Because early tumors do not produce symptoms, ovarian earci- 
noma has been called the "silent menace." In the International 
Reports on Gynecologic Cancer published by FIGO, more than half 
of the 9,480 cases reported for the decade 1963 through 1972 were 
stage III and IV, with a five-year cure rate in this group of 
approximately 8%. Debulking procedures, reexploration, and adju- 
vant therapy may cause "remissions," but have failed as yet to 
produce significant improvement in long-term survival figures. 


JOHN MCLEAN Morris, MD 
New Haven, Conn 
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Experimental Surgery 


Partial Distal Pancreatectomy 
With a Hand-Held CO, Laser 


An Experimenta! Study 


Ruben Orda, MD. MS; Jacob Barak, MD; Sara Orda, MSc; Theodor Wiznitzer, MD 


€ Partial distal pancreatectomy was performed in dogs with 
CO, aser. Resul's were compared with those obtained with use 
of diathermy and scaipel. Postoperative hyperamylasemia 
appeared in all the animals. The highest peaks in the laser and 
scalpel groups were found on the fifth postoperative day, after 
whic they gradually returned to normal; the highest levels 
appeared in the ciathermy group on the 21st day, and returned to 
normal only after 56 days. Pancreatography showed a sealed 
duct in the laser and diathermy groups although no duct ligation 
was aerformed. Histological study of the laser group disclosed 
initial thermal injury at the cut section with no damage to the 
nearby parenchyma, followed later by a smooth, thin scar. In the 
diathermy and scalpel groups, the injured zone became enlarged 
later by active parenchymal and interlobular inflammation in the 
underlying tissue. 

(Asch Surg 115:869-873, 1980) 


he leaks and bleeding that still complicate pancreatic 

surgery motivate the search for new surgical tech- 
niques. One sach technique using laser radiation was 
designed by us and tested for the first time, to the best of 
our Enowledge, in the cog. In a previous investigation,’ we 
found the hand-held CO, laser to be effective in partial 
nonenatomical resections of the liver. In the present study, 
the effects of this laser on the pancreas were investigated 
and compared with these obtained by diathermy and the 
scalpel. 


_ MATERIALS AND METHODS 


Eighteen adult mongrel dogs of both sexes, weighing between 9 
and £5 kg each, were divided into three equal groups. Following 
intramuscular premedication with propiopromazine, 0.5 mg/kg, 





Accepted for publication Dec 20, 1979. 

From the Department of Surgery A, Municipal Governmental Medical 
Cente”, Ichilav Hospital, Sackler School of Medicine, Tel Aviv University 
(Drs @rda, Barak, and Wiznitzer); and the Pediatric Renal Unit, Chaim 
Sheba Medical Center, Tel Hashomer (Mrs Orda), Israel. 

Reprint requests to Department of Surgery A, Ichilov Hospital, 6 
Weizman St, Tel Aviv, Israel (Dr Orda). 


Arch Surg—Vol 115, July 1980 


and induction of anesthesia with intravenously given pentobarbi- 
tal sodium, 12.5 to 15.0 mg/kg, the abdomen was aseptically 
prepared. A distal pancreatectomy of about two thirds of the left 
lobe was performed through a midline upper laparotomy. The 
animals breathed spontaneously throughout the operation. 

In group 1, pancreatic resection was achieved by laser radiation 
supplied by an ELOP continuous-wave, surgical CO, hand-held 
laser (The Israel Electro-Optical Industry Ltd). Cutting was 
achieved by means of an infrared focused beam at a calculated 
power density of about 5 kw/sq mm; hemostasis was completed 
with a defocused beam. Except for one dog that required ligation 
of a bleeding blood vessel, no complementary hemostatic proce- 
dures were used. 

In group 2, a similar procedure was used except that diathermy 
was employed instead of laser radiation. The electrosurgical unit 
(Valleylab type SSE2) was used at dial settings between 3 and 5 
for cutting and between 5 and 9 for control of bleeding. As in 
group 1, no additional procedures were used to control leaks or 
bleeding in the residual stump. 

In group 3, pancreatic resection was performed using a No. 20 
surgical scalpel blade. Hemostasis was achieved by individual 
suture ligatures of the main blood vessels and completed by 
mattress sutures and polyglycolic acid 3-0, placed proximally to the 
cut section. 

No effort was made in any of the groups to individualize or 
ligate the main pancreatic duct. Conventional surgical instru- 
ments were used for dissecting the pancreas from its anatomical 
bed in all the animals. Cloramphenicol, 250 mg/day, was adminis- 
tered for the first four postoperative days. 

The following factors were examined during surgery and 
throughout the postoperative period: (1) body weight; (2) weight of 
the resected specimen; (3) time measurements of cutting and 
hemostasis of the pancreatic stump; (4) amylase and glucose serum 
levels (blood samples were taken before surgery and on postoper- 
ative days 1, 2, 5, 7, 14, 21, 28, 42, and 56); (5) histological findings 
of the pancreatic wound healing (using hematoxylin-eosin), killing 
one dog each on postoperative days 5, 7, 14, 28, 42, and 56; (6) 
macroscopic abdominal findings at time of relaparotomy before 
killing; and (7) pancreatography findings immediately after resec- 
tion in animals selected randomly from each group, using iodized 
oil (Lipiodol) as contrast medium. 
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Laser Group 


Fig 1.—High serum amylase values appeared after operation in all 
animals. Highest peaks in laser (top) and scalpel (bottom left) 
groups were found on fifth postoperative day, after which levels 
gradually returned to normal. Significantly higher peaks appeared 
in diathermy group (bottom right) on 21st day and were still high 
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RESULTS 


There was no operative mortality in any of the groups. 
After some initial loss of weight (more in the diathermy 
group than in the other two, but statistically not signifi- 
cant) during the first postoperative week, a gradual weight 
gain was recorded in all the animals. No signs of endocrine 
or exocrine deficiencies were noted, and glucose levels were 
normal throughout the follow-up period. 


Group 1: Laser 


In group 1, cutting and coagulation with the laser were 
technically easy and satisfactory. Mean resection time 
(cutting of the gland and hemostasis of the residual stump) 
was 17.7 + 5.8 minutes. Mean weight of the resected 
specimen was 6.8 + 2.5 g. A moderate increase in serum 
amylase levels was observed during the first days; the 
preoperative mean level was 628.7 + 82.3 Somogyi units, 
reaching a peak of 979.0 + 132.4 Somogyi units on the fifth 
day, and gradually declining thereafter to normal values in 
the fourth postoperative week (Fig 1, top). 
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No evidence of pancreatic leakage or infection was noted 
throughout the experiment. Slight intra-abdominal adhe- 
sions were found at relaparotomy. Histological examina- 
tion on the fifth postoperative day disclosed an area of 
fibroblastic proliferation between the cut section and the 
normal parenchyma; 28 days after operation, deposits of 
brown pigment surrounded by moderate inflammatory 
infiltrate were present near the area of section (Fig 2); and 
on the 42nd day, a thin scar was seen and deposits of 
necrotic material were still present in the inflammatory 
area. 

Pancreatography showed no leakage at the cut section 
(Fig 3, top). 


Group 2: Diathermy 


In group 2, cutting was fast, but repeated touches with 
the electrode were required to obtain satisfactory hemo- 
stastis. Removal of the electrode from the cut section 
frequently dislodged the recently formed coagulum, and 
rebleeding required further coagulation. Mean pancreatic 
resection time was 10.8 + 4.7 minutes. Mean weight of the 
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Fig 2.—Section by laser, 23 days after operation. Area of section 
contains numerous deposits of brown pigment (black areas) 
surrounded by moderate inflammatory infiltrate and thin-walled 
blood vessels (hematoxylin-eosin, original magnification x 200). 


Fic 3.—Pancreatograms. Sealed main duct is observed at cut 
surface in laser- (top) and diathermy-treated (center) pancreases. 
In Dancreas cut with scalpel (bottom), leakage from main pan- 
creatic duct was seen when contrast material was injected before 


performing suture ligatures. 


reseczed specimen was &4 + 2.0 g. There was leakage from 
the main pancreatic duct in one case immediately after 
cutting, which was stopped by further coagulation. Signs 
of pancreatitis were found at relaparotomy in one animal, 
and wound infeetion developed in another. Postoperative 
serum amylase levels were higher than in the other two 
groups: the mean preoperative value of 423.8 + 176.4 
Somozyi units rose to 892.2 + 252.2 Somogyi units on the 
fifth »ostoperative day and continued to rise instead of 
returning to normal levels as in groups 1 and 3. A peak level 
of 1,201.7 + 145.4 Somogyi units occurred on the 21st 
postoperative day; on the 28th day, when amylase levels 
were normal again in groups 1 and 3, group 2 had a value of 
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1,160.3 + 163.1 Somogyi (significantly different 
from groups 1 and 3; P < .01). High levels were still noted 
on the 56th day (Fig 1, bottom left)- 

Moderate intra-abdominal adhesions were found at re- 
laparotomy. Histological studies on the fifth day showed 
the cut section to be covered by granulation tissue infil- 
trated by inflammatory cells. On the 28th day, clumps of 
necrotic material surrounded by foreign-body giant cells 
were seen near the section (Fig 4). On the 42nd day, 
fibroblastic activity containing some microscopic abscesses 
was observed. 

Pancreatography showed no leakage at the cut section 
(Fig 3, center). 
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Fig 4.—Section by diathermy, 28 days after operation. Scar tissue is seen 
between normal parenchyma (right) and attached omentum (left). Clamps of 
necrotic material are surrounded by foreign-body giant cells. Inflammatory 
infiltration is present (hematoxylin-eosin, original magnification x 200). 


Fig 5.—Section by scalpel, 28 days after operation. Area of section shows 
fibrosis and a few small, isolated epithelial ducts inside (hematoxylin-eosin, (S 


original magnification x 200). 


Group 3: Scalpel 


In group 3, cutting with the scalpel was very fast, while 
hemostasis using ligatures and mattress sutures was rela- 
tively slow but satisfactory. Mean resection time 21.2 + 4.2 
minutes. Mean weight of the resected pancreas was 
7.9 + 2.5 g. 

The postoperative course was uneventful except for 
transient diarrhea and vomiting in one dog and partial 
dehiscence of the laparotomy wound in another. Serum 
amylase levels showed a curve similar to that in the laser 
group. Values rose from a mean preoperative level of 
580.7 + 145.2 Somogyi units to a peak of 1,014.0 + 264.7 
Somogyi units on the fifth postoperative day, after which 
they gradually decreased to normal on the 28th day (Fig 1, 
bottom right). 

Signs of local infection and omental adhesions around 
the pancreatic stump were found in some of the animals. 
Histological studies on the fifth postoperative day dis- 
closed areas of necrosis and granulation tissue; after 28 
days, fibrosis was present under the area of section (Fig 5); 
and on the 42nd day, the fibrosis surrounded and com- 
pressed the pancreatic lobules. 

Pancreatography performed immediately after cutting 
and before adding the hemostatic sutures showed leakage 
from the main pancreatic duct (Fig 3, bottom). 


Comparison of Findings 


A comparison of the histological findings of the three 
groups showed that although the laser produced an initial 
relatively wide zone of thermal injury at the cut section, no 
damage to the nearby parenchyma was noted; later, a 
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smooth, thin scar with minimal fibrosis was seen. In the 
diathermy and scalpel groups, initial damage at the cut 
section was less than in the laser group, but the injured 
zone became enlarged later by active parenchymal and 
interlobular inflammation in the underlying tissue, which 
enhanced chronic inflammatory changes and fibrotic reac- 
tion. 

A comparison of operative times showed diathermy to be 
faster than use of laser (P — .05) and scalpel (P — .01). The 
laser was faster than the scalpel-suture method, but the 
difference was not statistically significant. 


COMMENT 


In 1973, Korotkevich et al? examined the effect of 
neodymium laser radiation on pancreatic tissue, without 
attempting to evaluate its possible application as a surgical 
tool. In our present investigation, distal pancreatectomy 
with the CO, hand-held laser in the dog was easy and free 
of technical difficulties and postoperative complications. 

Although we did not identify or ligate the main pan- 
creatic duct, no evidence of leakage was observed at 
operation or throughout the entire follow-up period. 
According to Korn and Glantz,’ the laser may seal any 
vessel regardless of the sort of fluid it contains: blood, bile, 
urine, or lymphatic fluid. Mullins et al,* Hall et al,’ Fidler et 
al^ and we ourselves' have reported the experimental use 
of the CO, laser in partial hepatectomies; bile ducts and 
blood vessels were sealed and no leakage was observed. The 
diameter of the blood vessels and amount of flow were the 
only limitations: while Fidler et al could seal vessels up to 1 
mm in diameter, the addition of a hepatic clamp led to 
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better results. Compression of the liver parenchyma with 
a rubber snare allowed us to seal intrahepatic vessels that 
were more than 5 mm in diameter.' Sealing of lymphatic 
vessels by the laser was reported by Mihashi et al, 
Pariente,’ and Oosterhuis.* 

In addition te the dinical evidence, sealing of the 
pancreatic ducts was confirmed in the present investiga- 
tion by histology and pancreatography. Although a similar 
effect was observed after diathermy, it was not complete, 
and ir at least one dog there was evidence of pancreatic 
leakage. 

The healing process following laser cutting was satisfac- 
tory. A tendency toward inflammatory changes and fibrot- 
ic reaction was less than with the other tools. Final healing 
resulted in a thin scar with minimal fibrosis. Similar 
results were reported by Khromov et al’? and by us' 
regarcing other parenchymatous organs. This reduced 
inflammatory tendency may be due to the sterilization of 
the cut surface and the minimal necrotic mass caused by 
the laser. Its cutting and hemostatic effects are achieved 
without any meehanica! contact with the organ, while 
coagulation with diathermy usually requires repeated 
touches with the electrode. The cutting effect of the laser 
can be improved by reducing the blood flow and “drying” 
the area to be incised. Because of the special anatomical 
features of the pancreas, no additional procedures to 
reduce blood flow were used in this study, which may 
explain the relatively greater initial thermal damage. The 
absenee of a dry cut surface most probably increased the 
exposure time of the pancreas to the laser radiation. 
Mihasai et al’ reported that less immediate damage to the 
tissues can be obtained by increasing energy and reducing 
time cf exposure. In the present investigation, an energy 
density of about 5 kW/sq mm was chosen, while the 
maximal available density of the instrument is 7 kW/sq 
mm. The possibility of using this high-energy density to 
reduce the initial thermal damage requires further investi- 
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gation. Although the initial coagulation necrosis caused by 
the laser was relatively thick, the whole necrotic mass was 
smaller than in the other two groups. The sutures and 
ligatures used in the scalpel group may explain the inflam- 
matory foreign-body reaction observed in these speci- 
mens. 

Hyperamylasemia and hyperamylasuria are common 
features after pancreatic resection; a peak is usually 
observed from the second to the fifth postoperative day, 
and gradually decreases thereafter.'''* This pattern was 
observed in the laser and scalpel groups, but significantly 
higher levels were still present in the diathermy group in 
the third and fourth postoperative weeks. Although no 
previous reports on pancreatectomy with diathermy are 
available in the literature, this unusual feature can perhaps 
be explained by the severe interlobular inflammation and 
active damage of the underlying tissue caused by the 
electrical knife. In a similar sense, Fidler et al* reported 
significantly inereased SGOT levels (P — .05) after partial 
hepatectomy with diathermy than with laser or scalpel. 

The results of the present experiments encourage the 
performance of further studies to evaluate the possible 
clinieal application of the hand-held CO, laser in pancreatic 
surgery. The particular anatomical features of the pan- 
creas in the human being may prevent the use of the laser 
as the sole instrument throughout the entire procedure; 
conventional instruments may be useful for dissecting the 
gland from its bed. The advantages of the laser in surgery 
of necrotic and infected masses, or in cases of hemorrhagic 
diathesis, and in reducing possible spread of tumor cells, 
are factors that point to its clinical application, at least in 
the cutting stage of the pancreatic resection. 
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Ulcer Perforation Rate and Pepsin 


A Study of the Perfused Cat Esophagus 


Robert L. Goodale, MD; Thomas D. Dressel, MD; John W. Borner; 
Odell Cobbin; Satoshi Etani, MD; Owen H. Wangensteen, MD 


© The perforation rate of the cat esophagus varies as the log of 
the pepsin concentration when the esophagus is perfused in vivo 
with canine gastric juice at constant acidity, temperature, and 
pressure. The esophagus is extremely sensitive to gastric juice, 
frequently perforating before 60 minutes of perfusion. The maxi- 
mal response is achieved with pepsin concentrations of 0.3 
mg/mL, although the canine stomach is capable of concentra- 
tions as high as 1.3 mg/mL after vagal stimulation with 2 
decxy-D-glucose. These findings emphasize that peptic activity 
contributes significantly to initial acute esophageal ulceration 
induced by gastric secretions. 

(Arch Surg 115:874-877, 1980) 


1 A Then gastric mucosa is exposed to stressful conditions 
such as hypoxia or hypotension or to a variety of 
agents like bile acids, alcohol, or aspirin, there is increased 
back diffusion of luminal acid. Acute mucosal damage in 
these cireumstances correlates directly with intraluminal 
acidity'?^ and probably even more closely with mucosal 
tissue acidosis.‘ Numerous experiments with dogs,?* rab- 
bits,’ cats, frogs,^ and other species demonstrate the 
seemingly predominant role of acidity in gastric ulcera- 
tion. 
Much less well known is to what extent luminal-pepsin 
concentration affects the extent of mucosal injury. There 
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are conflicting studies on the uleerogenicity of gastric 
secretions of differing pepsin concentrations.*"' Moreover 
it is not certain, as Kivilaakso and Silen pointed out, 
whether pepsin is of importance in causing initial damage 
or whether it acts secondarily by digestion of already- 
necrotie tissue and thus renders lesions more quickly 
visible. 

In vitro studies show a linear correlation between dilute 
pepsin solutions and proteolytic activity’ (also from stud- 
ies by Drs Goodale and Wangensteen with J. B. Lunseth, 
MD, PhD). However, activity increase becomes nonlinear 
at higher concentrations, indicating to some investigators’? 
that there is a pepsin-inhibitor complex in gastric juice at 
high concentrations. This would make the corrosive effect 
of concentrated solutions less dependent on pepsin 
changes. On the contrary, other experiments have indi- 
cated in vivo relationship between ulcerations and pepsin 
concentration in undiluted gastric secretions. Pilocarpine- 
stimulated gastric secretions that are pepsin rich cause 
more jejunal erosions than histamine-stimulated secre- 
tions." In addition, others have indicated that undiluted 
gastric pepsin may be related to number and severity of 
erosions in rat gastric mucosa.'^'* 

The present study attempts to compare the ulcerogenic 
activity of pepsin in undiluted as well as diluted gastric 
juice in order to ascertain its peak effective level and to 
determine whether ulceration varies discernibly near peak 
levels. We used a preparation of great sensitivity to gastric 
juice: the esophagus, which with its squamous-lined epithe- 
lium is more susceptible to perforation than are the 
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stomach, duodenum, or jejunum with their glandular-lined 
epitkelia.'*^* The esophagus offers some additional advan- 
tages over the stomach since variations in mucosal secreto- 
ry satus and blood fow, important protective factors 
against gastric ulceration, need not be considered, nor is 
there endogenous secretion of pepsin or acid in the esopha- 
gus to compound or obscure the injury produced by gastric 
juice itself. 


MATERIALS AND METHODS 
Collection of Gastric Secretions 


In three healtay, anesthetized, adult mongrel dogs, gastric 
stainiess steel carnulas were surgically placed in the anterior wall 
of the antrum and exteriorized through a skin stab wound. After 
several weeks for recovery and wound healing, the dogs were 
made to fast overnight, the cannulas were unplugged, and a 
gastrc secretagogue was administered. Secretions were collected 
for two hours. The collecticns were made once or twice weekly, and 
differsnt gastric secretagogues were employed at random to 
promote secretions of differing pepsin concentrations. Pilocarpine 
(0.5 mg/kg/hr), histamime (0.0386 mg/kg/hr), and 2-deoxy-p- 
glucose (100 mg/kg) were *he three secretory stimulants used. The 
dogs' gastric secretions were pooled according to stimulant, fil- 
tered through glass wool and stored at —4 °C for periods not 
exceeding two weeks. Al pooled secretions were adjusted by 
titration to 115 mM HCI fcr optimal peptic activity. Small samples 
of poeled gastric juice were assayed in duplicate for pepsin content 
by eclumn chromatography, using a 2.5 x 60-cm fractionating 
column Sephadex G100 at 4 °C. The eluate profiles were traced by 
a spectrophotometer, pepsin peak was identified, and its concen- 
traticn determined by measuring the area under the peak with the 
use of a reference standard peak of 2 x crystallized hog pepsin 
(Sigma) that was also passed through the same column. After 
pepsin quantitation some samples were further diluted with 115 
mM Cl fcr subsequent in vivo testing as were two solutions 
having no peptic activity: they were 115 mM HCl alone and 0.3 
mg/mL pepsin ir buffered phosphate with a pH of 7.4. 


Esophagea’ Perfusion Preparation 


Healthy adult mongrel cats weighing between 3 and 3.5 kg were 
anesthetized by pentobarbital sodium. Using a method previously 
reported'*"^ and modified slightly, the esophagogastric junction 
and the cervical end of the esophagus were cannulated by large- 
bore zlass, curved cannulas and secured with umbilical tape. The 
open end o? the gastric er outflow cannula was elevated 20 cm 
above the esophagus to maintain a pressure of 20 cm in the 
perfusate. Gastric secretions as prepared above were placed in 
large glass syringes and perfused the esophagus at a flow of 1.5 
mL/min by constant-speed nonpulsatile (Harvard) pump. The 
perfusion line first entered a 37 °C water bath and then passed 
through warming blankets before entering the cervical esophagus. 
Thermocouples in the perfusion line were connected to a contin- 
uous recorder, and this allewed us to monitor the temperature and 
keep it exactly at 37 °C. A sudden drop in pressure at the outflow 
end cf the cannula heralded the time of perforation. 


RESULTS 
Preliminary Studies 


Pooled pilocarpine-stimulated secretions with pepsin 
concentration of 0.355 mg/mL were compared with pooled 
histemine-stimalated secretions with pepsin concentration 
of 0107 mg/mL. Fourteen cats were grouped in seven 
pairs. One of each pair underwent esophageal perfusion 
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with pilocarpine-stimulated secretions while the other was 
simultaneously perfused with histamine-stimulated secre- 
tions. For gross comparison of the extent of injury, both 
esophagi were removed after the first esophagus was 
perforated. In every instance, the undiluted pilocarpine- 
stimulated gastric secretion caused the first perforation. A 
typical example of this is shown in Fig 1. By nonparametric 
sign test, there was a significant association between 
pilocarpine-induced secretions and first perforation 
(P = .015). The acidity, temperature, and perfusion pres- 
sure were identical in all experiments. 


Studies Over a 100 Fold Range 
of Pepsin Concentration 


For a more quantitative estimate of the relation 
between pepsin concentration and perforation, esophageal 
perfusions were run in an additional 17 pairs of cats, and 
the perforation time of each cat’s esophagus was noted. 
Some pepsin samples were diluted to 0.013 mg/mL. The 
most concentrated of the undiluted samples was 1.3 mg/ 
mL (after 2 deoxy-D-glucose stimulation). For each esopha- 
gus, the perforation time was plotted as a single point as a 
function of the log of the pepsin concentration. These data 
are seen in Fig 2. This figure shows a linear slope of 
perforation time at diluted-pepsin concentrations. Regres- 
sion analysis for the linear slope gives a correlation 
coefficient of —.73 that is significant (P < .01). This rela- 
tion holds for concentrations of pepsin from 0.1 mg/mL to 
0.018 mg/mL. The formula is T = —14.8— 79.1 log P 
(where T indicates perforation time; P, pepsin concentra- 
tion). As the peak rate of perforation is reached at the 
higher concentration, the slope becomes nonlinear and 
relatively constant as pepsin changes. Three esophagi 
perfused with acid alone did not perforate within the 
four-hour test period. Redness, but no ulceration, was 
noted. No change was noted in two esophagi perfused 
for four hours with buffered pepsin solutions with a pH 
of 7.4. 


COMMENT 


The aim of the present study was to evaluate the 
ulcerogenic activity of a wide range of pepsin concentra- 
tions in gastric juice having an optimal pH and standard- 
ized temperature and pressure. Using the feline esophagus, 
which is a very sensitive preparation, the data indicate a 
linear relationship and good correlation between perfora- 
tion rate and the log of the pepsin concentration. Such a 
response is, in effect, a dose-response curve, demonstrat- 
ing a causal relationship between pepsin concentration and 
rate of ulcer perforation. In this sense, it is similar to many 
physiologic processes, like acid secretion that is related to 
the log dose of secretagogues. The present study indicates 
that the maximal corrosive effect is approached at gastric 
juice pepsin levels of 0.3 to 1.3 mg/mL, which represent the 
concentration in undiluted gastric secretions after admin- 
istration of pilocarpine and 2-deoxy-D-glucose, respective- 
ly. The maximal ulceration "response" occurred at about 
0.3 mg/mL of pepsin. Greater concentrations failed to 
increase the ulceration rate, thus demonstrating the upper 
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Fig 1.—Typical result of gastric perfusion in pair of cat 
esophagi. Right, Pilocarpine-stimulated secretions caused 
large perforation in 67 minutes. Note surrounding hemor- 
rhagic, necrotic tissue. Gastric cannulation site is seen at 
bottom. Acidity of gastric juice was 115 mM: pepsin 
concentration, 0.355 mg/mL; temperature, 37 °C pressure, 
20 cm H,O. Left, After 67 minutes, histamine-stimulated 
gastric secretions caused mucosal erosions and ecchy- 
moses but no perforation. Pepsin concentration was 0.107 
mg/mL; acidity, temperature, and pressure were same. 
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Fig 2.—Relation between luminal pepsin concentration (P) and 
perforation time (T) in minutes in perfused cat esophagus. For 
straight line slope that represents pepsin concentrations from 
0.013 to 0.107 mg/mL, correlation coefficient is —.73; P < .01. 
Acidity, temperature, and pressure of perfusate were held con- 
stant. 


limits of the preparation. 

While the finding of nonlinear pepsin activity in vitro 
has been noted by others'? and ourselves (in studies 
previously mentioned), the data to not necessarily indicate 
the presence of pepsin-inhibitor complexes. The data are 
equally consistent with a dose-response phenomenon, with 
a peak response that is not exceeded with supramaximal 
doses. Inhibitors in gastric juice have never been positively 
identified anyway, so we would favor the dose-response 
interpretation. 

All will agree that minimal amounts of pepsin greatly 
accelerate the proteolytic activity of acid solutions, the 
present data confirming previous studies of Ferguson et al 
that compared acid solutions containing pepsin with 0.1N 
HCl alone or with bile and pancreatic juice." Dragstedt and 
others’ have also shown that bile and pancreatic juice do 
not compare in proteolytic power with gastric juice in 
causing injurious effects on the mucous membrane of the 
esophagus. The major conclusion of the present study is 
that the ulcerogenic potential of gastric juice is proportion- 
al to the log of the luminal pepsin concentration. 

It would be a logical assumption that gastric mucosa and 
duodenal mucosa, which are more resistant to peptic 
secretions, might reveal a peak ulceration response at a 
different or higher pepsin concentration, but this has not 
yet been critically tested in the same manner as in the 
esophagus. 

The results of the present study conflict with the conclu- 
sions of Wickbom et al? where frog legs were exposed to 
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canine gastrie juice. That study concluded that the extent 
of digestion of the legs is proportionate to the concentra- 
tion of acid, but nœ to the-concentration of pepsin. Species 
differences or organ differ2nces in sensitivity of squamous 
epithelium may ascount for discrepancies, and simulta- 
neous caanges in gastric ecid and pepsin make interpreta- 
tion of their results difficult. The present experiments and 
those o? Alphin et al'" have the advantage that all variables 
except pepsin are held ecnstant; they support the conclu- 
sion that luminal pepsin concentration affects the severity 
of experimental uicers. We have reported" that develop- 
ment o? gastric ulcers in tae Shay rat correlates with peptic 
activity although pepsins of two different species were 
used. 


The question as raised by Kivilaakso and Silen,’ of 
whether pepsin contributes to initial mucosal damage, is of 
interest in light of the present experiments. The strong 
association of peptie activity and mucosal injury would 
support the hypothesis that early severe injury occurs only 
in the simultaneous presence of luminal pepsin and acid. 
Pepsin's role in uleeration may be of increased clinical 
importance since Johnson' has shown an increased pepsin 
secretion when gastric mucosal damage occurs; in fact, 
pepsin secretion reaches levels approximately 300% greater 
than in uninjured control stomachs. 


This investigation was supported by a grant from the Ralph and Marion 
A. Falk Foundation. 
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Propagation of Sepsis in Vascular Grafts 


Irving L. Kron, MD; James W. Georgitis, MD; Peter Holmes, PhD; Richard C. Britton, MD 


* Clinical studies have stated that sepsis tends to remain 
localized at the point of origin in a patent arterial synthetic graft. 
We have demonstrated in the pig model that in the acute phase, 
infection will propagate distally in both thrombotic and patent 
grafts. The propagation of infection is probably intraluminal. The 
implication is that total graft excision is necessary for proximal 
suture-line sepsis in the patent synthetic graft. 

(Arch Surg 115:878-879, 1980) 


p involving vascular grafts is still a dreaded 
complication of arterial surgery, with an incidence of 
1% to 276^? currently reported and with a mortality varying 
between 75% and 100% when the proximal suture line is 
involved.^^ Staphylococcus aureus has been the predomi- 
nant organism implicated in prosthetic infections.'* 
Because of the high mortality and morbidity of this 
complication, numerous treatments ranging from local 
irrigation of the prosthesis to total excision®* have been 
advocated. Similar approaches have also been advocated 
for aortoenteric fistulae, depending on whether the etiolo- 
gy is believed to be of infectious origin.** These vary from 
local repair to total graft excision and extra-anatomical 
bypass.*'? 

The different therapeutic approaches to proximal aortic 
suture-line sepsis have been derived from varying clinical 
speculations regarding infection propagation. One such has 
been that sepsis will travel in the thrombotic graft, but will 
remain localized in the patent one." Another speculation is 
that sepsis will not travel intraluminally in the patent 
graft.^ Experimental work proving that sepsis remains 
localized in the patent graft is lacking (personal communi- 
eation of Arthur E. Baue, MD, Dec 15, 1977). This study was 
performed to evaluate sepsis propagation in the patent 
graft. 
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MATERIALS AND METHODS 


Twelve pigs weighing 25 kg each were anesthetized with 
intravenous thiopental sodium and intubated, and use of a respi- 
ratory support system was initiated. The abdomen was shaved and 
prepared with a ten-minute iodophor scrub. After sterile draping, 
a midline incision exposed the infrarenal aorta as in a previously 
reported canine model. Baseline cultures from the aorta were 
taken. Two 6-mm knitted-Dacron prostheses were sutured to 
linear aortotomies just below the renal arteries so that both 
proximal suture lines were adjacent to each other. Each graft was 
then sutured to the ipsilateral distal iliac artery, using running 5-0 





Method of graft implantation and culture sites (X). 
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Positive Luminal Cultures for Staphylococcus aureus 


Proximal Midportion Distal 
Suture Line Graft Suture Line 


Patent graft 7/8 6/8 6/8 
Thrombotic graft 7/8 6/8 5/8 





monofilament synthetic sutures for all anastomoses. After all 
clamps were released, a single monofilament ligature was used to 
ligate the distal left graft, causing it to become thrombotic. The 
midportion of the aorta was ligated in the same fashion to ensure 
continued patency ef the right-sided graft. Thereby, parallel 
thrombotic and nonthrombetie grafts with adjacent proximal 
suture lines were created (Figure). A disk containing 10° cells of S 
aureus (ATCC 25923) was then sutured to the proximal line with a 
4-0 catgut suture. This inoculum has been demonstrated to cause 
arterial infection." The retroperitoneum was carefully closed with 
a 4-0 absorbable running suture. The incisions were then closed 
with nonabsorbable sutures, and the pigs were maintained on 
chow and water after operation. 

A previous study has demonstrated that animals infected in this 
manner will succumb to suture-line blowout with peritonitis in 
approximately five days." For this reason, the pigs were reanes- 
thetized five Gays later and killed after culture specimens were 
taken. Four pigs died prior to this time from peritonitis and were 
excluded from the study. Samples for growing cultures were taken 
with sterile swabs from the retroperitoneum as well as from 
selected points (Figure) within the grafts and vessels. To get 
internal samples, the arterial tree was clamped peripheral to all 
suture lines, excised. immersed in 10% formaldehyde solution for 
two minutes, rinsed in sterile saline, and aseptically opened; 
samples were taken from the midportions of the grafts and from 
all suture lines. Paraffin sections of the aorta and iliac arteries 
were taken within 2 mm of each suture line, stained with 


hematoxylin-eosin, and examined microscopically for evidence of 


inflammation. 


RESULTS 


No gross purulent material was found at the time of 
death of the pigs. Seven of the eight surviving pigs had 
staphylococci recovered from the lumina of the proximal 
suture lines. The eighth pig had no organisms at any of the 
culture sites. j 

Six cultures were positive at the midportion of both 
thrombotic and patent grafts. Six cultures were positive at 
the distal suture line of the patent graft, and five cultures 
were positive at the distal line of the thrombotic graft. 
Therefore, six demonstrated propagation of S aureus to 
the intraluminal portion of the distal suture line of the 
open graft, and five demonstrated propagation in the 
thrombotic graft (Table). : 


COMMENT 


The major etiology of graft infection is contamination at 
the time of operation.^ Acute infection of the synthetic 
graft is a serious problem, especially if the graft is patent, 
‘since infected suture lines will disrupt as evidenced by both 
clinical and experimental studies.'^^" The clinical impres- 
sion that sepsis will not propagate distally in a patent 
synthetic graft and that total graft excision may not be 
necessary in localized graft infections is not supported by 
our findings. 

Our study has shown that proximal sepsis will travel 
equally well down both thrombotic and patent synthetic 
grafts. The route of propagation of infection is probably 
intraluminal, but the possibility of an extraluminal route 
cannot be excluded. Our results are relevant only to acute 
synthetic graft infections. There is important work sug- 
gesting that the formation of pseudointima may protect 
the graft from late infection.” 
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Clinical Notes 


Nesidioblastosis in Children 


James Knight, MD; Paul J. Garvin, MD; Richard K. Danis, MD; James Eugene Lewis, Jr, MD; Vallee L. Willman, MD 


* Three cases in which seizure disorder was first noticed were 
examined in the last seven years; low fasting glucose and high 
serum insulin levels then led to the diagnosis of severe hypogly- 
cemia secondary to nesidioblastosis. Hypoglycemic episodes 
were uncontrolled by frequent oral feedings and intravenous 
administration of dextrose, glucagon, and diazoxide. Within 
three weeks after diagnosis, all three patients underwent subto- 
tal pancreatectomy; all three survived and have been followed-up 
for two to seven years. Two remain euglycemic and have no 
evidence of CNS damage. The third has occasional fasting 
hypoglycemia that is treated with diazoxide; he continues to have 
a seizure disorder and is mentally retarded. Neonatal hypogly- 
cemia secondary to hyperinsulinism requires prompt recognition 
and aggressive treatment to avoid irreversible CNS damage. 
Subtotal pancreatectomy safely and effectively restores the 
euglycemic state. 

(Arch Surg 115:880-882, 1980) 


yperinsulinism in infants and children, although 
infrequent, results in serious morbidity. Recent 
reports'^ demonstrate the continued high incidence of 
complications with this condition and emphasize that a 
high index of suspicion is necessary for early diagnosis and 
appropriate treatment. The complications of hyperinsulin- 
ism are secondary to the hypoglycemia that results. When 
prolonged, this leads to cerebral dysfunetion and, if 
untreated, may produce irreversible CNS damage. There 
are numerous causes of hypoglycemia in the pediatric age 
group, with hyperinsulinism accounting for approximately 
1% of the reported cases.’ Four different pathologic enti- 
ties have been reported as producing hyperinsulinism: 
beta-cell hyperplasia, beta-cell secretory defects, beta-cell 
tumors, and nesidioblastosis. Nesidioblastosis is a distinct 
entity in which excess insulin is produced from neoislet 
cells derived from the pancreatic ductal epithelium.’ It 
accounts for approximately one fourth of the cases of 
hyperinsulinism in children who have undergone surgical 
treatment. Since controversy still exists regarding optimal 
therapy for these patients, we have reviewed our experi- 
ence with three children with nesidioblastosis who were 
treated at Cardinal Glennon Memorial Hospital within a 
seven-year period. The diagnostic and therapeutic 
approaches that were used form the basis of this report. 


CLINICAL MATERIAL 


During the last seven years, hypoglycemia secondary to nesidio- 
blastosis has been reported in three children by use of clinical 
course, observation of persistent hyperinsulinism, and pathologic 
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examination of the surgically removed pancreas (Table). There 
were two boys and one girl. Their ages ranged from 1 month to 3 
years. All three patients had previously been in good health, and 
there were no family histories of diabetes mellitus. 

The first symptom observed in each case was a seizure disorder. 
Results of physical examination in each instance were unremark- 
able except for transient lethargy after each seizure episode. 
Admission evaluation included serum electrolyte, serum calcium, 
and serum magnesium levels, liver function tests, lumbar punc- 
ture, and skull roentgenograms; results of all were within normal 
limits. The only abnormality in each instance was the serum 
glucose levels that ranged from 0 to 55 mg/dL. Soon after 
admission, when the hypoglycemia was noted, prompt medical 
therapy consisting of intravenous (IV) dextrose, diazoxide, and 
glucagon was initiated. 

In each instance, despite profound hypoglycemia, the radioim- 
munoassay for serum insulin demonstrated elevated levels. De- 
spite vigorous medical therapy, a consistent euglycemic state could 
not be maintained in each case (Figure). As a result, all three 
patients underwent distal pancreatectomy within three weeks of 
the diagnosis. 


REPORT OF CASES 


Case 1.—A 3-year-old boy was first admitted to the hospital with 
a history of generalized tonoclonie seizures followed by a five- 
minute period of lethargy. Results of physical examination were 
normal. Evaluation for seizure disorder was normal except that at 
admission the serum glucose level was 20 mg/dL. Initial therapy 
consisted of a continuous IV infusion of 10% dextrose. Despite 
this, serum glucose levels ranged from 30 to 50 mg/dL. On the 
fifth day, daily glucagon was initiated. A radioimmunoassay 
determination of insulin on the fifth day was 150 nU/mL despite 
this persistent hypoglycemia. Diazoxide therapy was initiated on 
the tenth day. After this, serum glucose levels ranged from 40 to 
60 mg/dL. On the 17th day, the patient underwent an 85% distal 
pancreatectomy. Results of pathologic examination were consis- 
tent with nesidioblastosis. Postoperative serum glucose levels 
ranged from 414 mg/dL immediately after operation to 109 
mg/dL at the time of discharge on the 11th postoperative day. His 
case has been followed for two years without evident CNS 
abnormalities. Two years postoperatively the serum glucose level 
is 127 mg/dL with simultaneous serum insulin levels of 14 
nU/mL. 

Case 2.-An 8-month-old female infant was admitted to the 
hospital with a history of tremulousness, lethargy, and anorexia. 
Results of physical examination were normal. Initial evaluation 
was within normal limits excépt for a serum glucose level of 21 
mg/dL. Despite therapy with IV dextrose the serum glucose levels 
ranged from 40 to 60 mg/dL. On the sixth day, daily administra- 
tion of glucagon was initiated. The patient continued to be 
hypoglycemie, with simultaneous serum insulin levels of 25 to 30 
„U/mL. With diazoxide therapy the serum glucose levels ranged 
from 35 to 55 mg/dL. On the 19th day, the patient underwent a 
90% distal pancreatectomy. Pathologic examination disclosed 
nesidioblastosis. The postoperative serum glucose levels ranged 
from 400 mg/dL immediately after operation to 125 mg/dL at the 
time of discharge on the 15th postoperative day. The patient's case 
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Duration of 
^ Medical 
Medical Treatment, 
Treatment Days 
1096 to 2596 dextrose; glu- 17 
cagon diazoxide 
1096 to 2596 dextrose; glu- 19 
cagon diazoxide 


Case/Sex/Age 
1/M/3 yr 


2/F/8 mo 
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Extent of 
Pancreatectomy, 96 
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Summary of Patients 


Pathologic 
Findings 


85 Nesidioblastosis 


Outcome 
Normal 


90 Nesidioblastosis Normal 


3/M/1 mo 10% dextrose; glucagon; 17 85 Nesidioblastosis Seizure disorder; psychomotor 
diazoxide and mental retardation 


CASE 1 


IV Glucose Diazoxide 


Gleeagon Operation 
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(>150 U/mL) 
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SERUM GLUCOSE 


CASE 2 


IV Glucose Diazoxide 


Operation 
Glucagon 


Insulin 
(30 U/mL) 


Insulin 
(12 pU/ mL) 
Insulin 


( 25 pU/mL) 


CASE 3 


Diazoxide 


IV Glucose, 


Glucagon 


SERUM GLUCOSE 


Insulin 


(20 U/mL) 


Operation 


Insulin 


(16 pU / mL) 





Response of serum glucose levels to medical and surgical treatment in three cases reported. 


has been followed for three years, and she shows no evidence of 
CNS damage. Three years postoperatively the serum insulin level 
is 12 „U/mL with a corresponding serum glucose level of 120 
mg/dL. 

Case 3.—A 1-month-oid male infant entered the hospital with a 
history of generalized seizure. Results of physical examination 
were normal. Shortly after admission, the patient experienced 
another generalized seizure. Evaluation at that time disclosed a 
serum glucose level of 0 mg/dL. Intravenous dextrose therapy was 
initiated, but serum. glucose levels ranged from 15 to 20 mg/dL. 
Glucagon therapy was initiated intravenously but the patient 
remained hypoglycemic, and multiple radioimmunoassays for 
serum insulin revealed levels that ranged from 15 to 20 „U/mL. 
Diazoxide therapy was instituted, but the serum glucose levels 
remained around 35 to 45 mg/dL. On the 17th day the patient 
underwent an 85% distal pancreatectomy. Findings of pathologic 
examination showed nesidioblastosis. The postoperative serum 
glucose levels ranged from 80 to 100 mg/dL, and the patient was 
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discharged on the 22nd postoperative day. His case has been 
followed for seven years. He continues to have a seizure disorder 
that is treated with phenytoin (Dilantin) and he is mentally 
retarded. He continues to be hypoglycemic, this condition being 
treated with diazoxide. Seven years after operation the serum 
insulin level is 16 «U/mL with a corresponding serum glucose level 
of 50 mg/dL. 


Surgical Management 


The peritoneal cavity is entered through a transverse upper- 
abdominal incision. The pancreas is exposed through the gastro- 
colic omentum. The entire pancreas is examined to define patients 
with isolated adenomas. When an adenoma is not found, an 85% to 
90% distal pancreatectomy is carried out by removing the tail and 
body of the pancreas to the point just to the right of the superior 
mesenteric vein. The spleen is left in situ by careful preservation 
of the splenic artery and vein. The pancreatic remnant is oversewn 
with interrupted 4-0 silk sutures, and a sump drain is placed in the 
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pancreatic bed and brought out through a stab wound in the lef 
flank. 


RESULTS 


All three patients survived operation and their cases 
have been followed for two to seven years. In the early 
postoperative period, each patient underwent simulta- 
neous measurement of the serum glucose and insulin levels 
when fasting. The first two patients had appropriate 
glucose and insulin levels, while the third patient had mild 
hypoglycemia in association with slightly increased serum 
insulin levels. 

On late follow-up, two of the three patients remain 
euglycemic and have no evidence of CNS damage or 
growth retardation. The third patient continues to have 
occasional fasting hypoglycemia that is treated with dia- 
zoxide. He continues to have a seizure disorder that is 
treated with phenytoin, and he is mentally retarded. 


COMMENT 


The diagnosis of hyperinsulinism is established by dem- 
onstrating inappropriate elevations of serum insulin levels 
in the face of hypoglycemia.’ This is best accomplished by 
the simultaneous measurement of serum insulin and glu- 
cose levels in a number of random blood samples.’ 

In normal individuals, fasting serum insulin levels are 
usually below 10 „U/mL. During periods of hypoglycemia, 
the serum concentration of insulin falls to undetectable 
levels.’ 

After establishing the presence of hyperinsulinism in 
children, a brief trial of medical therapy consisting of IV 
dextrose, glucagon, and diazoxide is indicated. If a consis- 
tent state of euglycemia does not result, then surgical 
exploration of the pancreas is indicated. At the time of 
operation, thorough exploration of the pancreas is carried 
out to look for an isolated adenoma. If no adenoma is 
found, then an 85% to 90% distal pancreatectomy is per- 
formed. The spleen should be preserved in these children to 
avoid the increased risk of infectious complications seen 
after splenectomy.’ 

The exact timing of operation has not been well estab- 
lished. Welch’ described 14 patients who were neurological- 
ly impaired preoperatively and remained so postoperative- 
ly, suggesting that the operations were performed after 
brain damage had been sustained. Hamilton et al* de- 
scribed 26 patients who were operated on after brain 
damage had become apparent, 23 of whom remained 
euglycemic in the postoperative period; this would allude to 
the fact that cerebral injury might have been spared if 
serum glucose levels had been made normal earlier. Tho- 
mas et al* attempted to define a relationship between age 
of onset of symptoms and time of operation, and outcome 
in 63 patients with intractable hypoglycemia. Compared to 
mentally normal patients, the mentally retarded patient 
had an earlier mean age of onset of symptoms and a longer 
mean interval between onset of symptoms and operation. 
In a collective review of the literature of 89 patients 
operated on for hyperinsulinism, the incidence of mental 
retardation was 32%, indicating delays in diagnosis and 
treatment in a high proportion of patients. 

The proper management of patients who remain hypo- 
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glycemic after subtotal pancreatectomy remains an impor- 
tant problem. Central to this problem is the difficulty in 
determining the reversibility of CNS damage. In case 3 of 
this report, the patient was lost to follow-up for two years. 
Since psychological testing was interpreted as indicating 
irreversible brain damage and chemical hypoglycemia was 
mild, no further surgical intervention was performed. If, 
however, CNS damage is mild, McFarland et al have 
demonstrated that a total pancreatectomy will reverse 
persistent hypoglycemia and the associated seizure disor- 
ders. To decide who should be subjected to reoperation, the 
physician should observe all patients after subtotal pan- 
createctomy by monthly simultaneous serum glucose and 
insulin level determinations. If hyperinsulinism is found, 
and symptoms are present, then total pancreatectomy 
should be considered on an individual basis with consider- 
ation of the potential for reversibility of the CNS dam- 
age. 

One reason for the reluctance to perform total pancrea- 
tectomy is the subsequent life-long requirement for insu- 
lin. Recently, Mirkovitch and Campiche' have demon- 
strated experimentally that intrasplenic autografts of 
pancreatic tissue maintain animals as euglycemic for one 
year after total pancreatectomy in 80% of cases. Further 
refinements in the field of pancreatic autotransplantation 
may allow for the utilization of this technique at the time 
of total pancreatectomy for persistent hyperinsulinism. 


CONCLUSION 


Our experience with these three patients supports the 
concept that neonatal hypoglycemia secondary to hyperin- 
sulinism requires prompt recognition and aggressive treat- 
ment to avoid irreversible CNS damage. Prolonged medical 
management in the face of hypoglycemia is unwarranted. 
Subtotal pancreatectomy in children and infants is a safe 
and effective procedure for restoring the euglycemic 
state. 


Nonproprietary Name and Trademarks of Drug 
Diazoxide—Hyperstat, Proglycem. 
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Lobar Pulmonary Hemorrhage 


An Unusual Complication of Swan-Ganz Catheterization 


John P. Connors, MD; Joseph G. Sandza, MD; Richard C. Shaw, MD; 


Gerald A. Wolff, XD; Joseph A. Lombardo, MD 


e Massive lobar pulmonary hemorrhage related to Swan-Ganz 
catheterization represents a catastrophic complication that, to 
our knowledge, has received little attention in the literature. Our 
experience with two recert cases emphasizes the life-threaten- 
ing nature of suca bleeding as well as the potential for patient 
salvage after urgent resectional therapy. A spectrum of pulmo- 
nary vascular injuries is incurred after the insertion of a balloon- 
tipped catheter, and there are therapeutic approaches for each. 
The anticoagulaton asscciated with cardiac surgical proce- 
dures prompts us to suggest that the technique of insertion and 
the use of the Swan-Ganz catheter in these patients be modified 
to avoid this complication. 

(Arch Surg 115:883-885. 1980) 


uring the past decade, the Swan-Ganz catheter has 
been pro-en of zreat value in the care of many 
critically ill medical and surgical patients. The catheter 
allows the mezsurement of pulmonary artery pressure, 
pulmonary capillary wedge pressure, and cardiac output, 
thereby providimg diagnostic and therapeutic direction in 
the management of these patients’ conditions. Interest in 
the use of Swan-Ganz catheters has been enhanced by their 
ease of insertion and the low incidence of associated 
complications. 

During the past five years we have routinely used 
flow-direeted, balloon-t pped catheters in all adult patients 
undergoing cardiac surgical procedures. In the past year, 

.an unusual eomplication developed similarly in two 





Accepted for pubsication Feb 19, 1980. 

From the Division of Cardiothoracic Surgery (Drs Connors, Sandza, and 
Shaw), Washington University School of Medicine, and the Department of 
Surgery (Drs Connors, Sandza, and Shaw), the Division of Pathology (Dr 
Lombardo), and the Division of Cardiology (Dr Wolff), the Jewish Hospital 
of St Louis, St Louss. 

Reprint requests to 216 3 Kingshighway, St Louis, MO 63110 (Dr 
Connors). 


Arch Surg—Vol 115, July 1980 


patients after insertion of quadruple lumen thermistor- 
tipped catheters; both individuals bled acutely and mas- 
sively from the right middle lobe without evidence of 
pulmonary arterial injury. Management of this catastroph- 
ie complication, which to our knowledge has been little 
noted in the literature, requires early diagnosis and locali- 
zation of the bleeding point followed by immediate resec- 
tion of the involved area of lung. To decrease the incidence 
of these injuries, a modification of the originally recom- 
mended method of Swan-Ganz catheter insertion should be 
considered. 


REPORT OF CASES 


Case 1.—A 62-year-old woman with long-standing rheumatic 
mitral valve disease began to have severe shortness of breath 
secondary to rapid atrial fibrillation. She was admitted to another 
hospital and transferred shortly thereafter to our institution. 
Results of cardiac catheterization showed severe mitral stenosis 
with a pulmonary artery pressure greater than 100 mm Hg. There 
was also notable obstruction in the proximal portion of the right 
coronary artery. She underwent a mitral valve replacement with a 
Bjork-Shiley prosthesis along with a single coronary artery 
bypass. After the procedure, the patient was transferred to the 
intensive care unit; a chest roentgenogram taken there (Fig 1) 
showed an infiltrate involving the entire middle lobe, with the 
Swan-Ganz catheter obviously positioned distally and probably in 
the middle lobe artery. The catheter was immediately retracted, 
after which the patient became hypotensive with decreased filling 
pressures in both the right and left atria. She suffered a cardiac 
arrest, and all attempts at resuscitation were unsuccessful. At 
postmortem examination, the right middle lobe was shown to be 
greatly hemorrhagic, with approximately 300 cc of a fresh clot 
noted in the right pleural space. There was no gross evidence of 
pulmonary artery laceration, and microscopic sections of the 
middle lobe showed diffuse intra-alveolar hemorrhage with paren- 
chymal necrosis suggestive of acute infarction (Fig 2). 

Case 2.— After two recent myocardial infarctions, a 72-year-old 
man was admitted to the hospital with unstable angina pectoris. 
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Fig 1.—Case 1. Immediate postoperative chest roentgenogram 
demonstrating right middle lobe infiltrate with Swan-Ganz cathe- 
ter positioned in distal pulmonary circulation. 





Fig 2.—Case 1. Section of right middle lobe demonstrating diffuse 
pulmonary intra-alveolar hemorrhage with some evidence of 
acute parenchymal necrosis. 


Results of coronary angiography showed diffuse proximal athero- 
sclerotic obstructions in all major vessels. A quadruple coronary 
artery bypass procedure was carried out after a Swan-Ganz 
catheter was inserted and a reliable wedge pressure obtained. At 
the completion of the operation, and while closure of the chest was 
underway, the anesthesiologist noted the sudden development of 
massive endotracheal hemorrhage. Repeated suctioning was of 
little benefit; there was progressive loss of pulmonary compliance, 
hypexemia (Po., 45 mm Hg), and hypercapnea (Pco., 62 mm Hg). 
The mediastinal pleura was opened on the right side, and the 
middle lobe appeared to be diffusely hemorrhagic. The Swan-Ganz 
catheter was retracted and a middle lobectomy carried out. Results 
of a subsequent bronchoscopy revealed no further bleeding, and 
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Fig 3.—Case 2. High-power view of section of right middle lobe 
showing extensive intra-alveolar hemorrhage. 





Fig 4.—Case 2. Predischarge chest roentgenogram after coronary 
artery bypass and right middle lobectomy shows clearing of 
postoperative pneumonia. 


results of a pathologie examination of the middle lobe showed a 
very similar histologic picture to that of the first patient (Fig 3). 
There was no detectable pulmonary artery injury. The patient's 
postoperative course was stable hemodynamically, but a Gram- 
negative pneumonia developed, requiring temporary tracheosto- 
my and assisted ventilation. His pneumonia cleared (Fig 4), and he 
was discharged three weeks after his surgical procedure. 
COMMENT 

Infrequent and isolated reports of complications related 
to the insertion of a Swan-Ganz catheter attest to the 
overall safety of this monitoring device in severely ill 
patients. Reported complications can generally be divided 
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into two categories. The nonpulmonary variety includes 
central venous thrombosis, rupture of the tricuspid valve, 
entrapment of the catheter in the musculature of the right 
ventricle, severe supraventricular and ventricular arrhyth- 
mias, complete heart block, and occasional bacteremias due 
to infection of the catheter.“ Pulmonary complications are 
predominantly vascular and include either infarctions or 
arterial lacerations.*'* Infarctions are related to segmental 
arterial occlusion due to permanent wedging of the distally 
positioned catheter, thrombosis about the tip of the cathe- 
ter, or prolonged balloon occlusion of small arteries. Foote 
et al reported a pulmonary infarction incidence of 9% in a 
group of patients monitored with Swan-Ganz catheters in a 
coronary intensive care unit.’ None of the deaths in their 
patients were directly related to this complication. 

Three cases of pulmonary artery lacerations appear in 
the literature, =" with only one resulting in massive 
hemorrhage that caused the death of the patient." Factors 
that may predispose the patient to this injury include 
anticoagulation, pulmonary artery hypertension, and distal 
positioning of the catheter." We suspect that an unde- 
tected pulmonary arterial laceration in combination with 
profound anticoagulation during the cardiac surgical pro- 
cedures may explain the degree of hemorrhage experi- 
enced by our two patients. Page et al have reported a 
similar complication in the absence of anticoagulation." 
Their patient was an elderly woman who died after acute 
and massive endobronehial hemorrhage that occurred after 
the insertion of a Swan-Ganz catheter. Postmortem exam- 
ination results showed diffuse hemorrhage throughout the 
right lower lobe, without evidence of arterial injury. 

The clinieal presentations of pulmonary artery occlusion 
or injury seem to place them into two groups: stable and 
nonprogressive, or rapidly catastrophic. Most patients sus- 
taining a pulmenary infarction have minimal hemoptysis 
and chest roentgenogram evidence of a localized, nonpro- 
gressive pulmonary infiltrate. Their treatment should be 
conservative and involve repositioning of the Swan-Ganz 
catheter with close observation of the chest roentgenogram 
and vital signs; fiberoptic bronchoscopy may be necessary 
to localize the site of bleeding. In patients who have 
intense endobrenchial hemorrhage, however, some form of 
pulmonary artery laceration is predictable. Management 
of these individuals’ conditions should be aggressive and 


include immediate chest roentgenography for gross locali- 
zation of the bleeding site, after which emergency thora- 
cotomy should be performed with resection of the involved 
lobe. 

To avoid Swan-Ganz catheter complications involving 
the pulmonary artery, one must take the following precau- 
tions during its use. The balloon should never be inflated 
with more than 0.75 ec of air or fluid. Golden et al 
repeatedly ruptured the segmental pulmonary arteries 
during autopsy with balloon volumes above this limit.” In 
addition, the catheter should be secured in the central 
pulmonary circulation and its position within the hilus 
confirmed either by fluoroscopy or a chest roentgenogram 
taken shortly after insertion. To guard against a persistent 
balloon occlusion, periods of inflation should not exceed 15 s 
in duration, and the inflating syringe should be detached 
from the balloon port after each reading. 

The original method of insertion outlined by Swan et al 
ten years ago included the inflation of the balloon in the 
right atrium to facilitate its movement through the right 
side of the heart. The authors recommended that the 
catheter be advanced 1 to 2 em beyond the point of the 
initial wedge reading to ensure the reliability of subse- 
quent tracings. We would agree, however, with Foote et al, 
who suggested that the catheter be secured at the most 
central position recording a wedge pressure.’ Furthermore, 
we would strongly recommend a central pulmonary artery 
location for the catheter in patients undergoing cardiac 
surgical procedures, particularly when such operations 
involve extrapericardial positioning of the heart. If cathe- 
ter location precludes a wedge reading, we follow the 
pulmonary artery diastolic pressure postoperatively; we 
have found this adequately reflective of left- 
sided cardiac filling pressures in most patients. 

Pulmonary artery injuries or occlusions after the inser- 
tion of a Swan-Ganz catheter are rare. The related hemor- 
rhage is usually localized and can be managed conserva- 
tively. Massive endobronchial or intrapleural bleeding, 
however, may require immediate thoracotomy. To avoid 
either balloon occlusion or the laceration of small pulmo- 
nary arteries, distal positioning of the catheter during its 
insertion must be avoided and its central position con- 
firmed either fluoroscopically or by immediate chest roent- 
genography. 
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TODAY PHYSICIANS ARE 
USING NUBAIN 


AS A SAFE AND EFFECTIVE ALTERNATIVE 

TO MEPERIDINE HCI (DEMEROL®) 

The analgesic potency of NUBAIN is comparable to 
that of meperidine HCl. It may be administered in 
individual doses of 10 mg/70 kg up to 20 mg; with a 
maximum daily dose of 160 mg. Onset and peak 
effect are comparable to that of meperidine HCI 
(50—150 mg). 


FOR LESS RESPIRATORY DEPRESSION 
POTENTIAL 

At dosages of 10 mg/70 kg, NUBAIN is comparable 
to morphine in respiratory depression. At higher 
doses, however, NUBAIN does not appreciably 
increase respiratory depression, as does morphine 
(see Precautions). 


FOR A LOW LEVEL OF SIDE EFFECTS 

In clinical trials, NUBAIN caused less vomiting than 
meperidine HCI or morphine. This is an important 
consideration for the general surgeon or 
anesthesiologist. 


FOR FAVORABLE HEMODYNAMIC PROFILE 
NUBAIN has the effect of slightly lowering the 
cardiac work load and can be used immediately in 
MI (use cautiously where emesis is involved). 


FOR LONGER DURATION OF ACTION WHICH 
MAY PROVIDE GREATER PATIENT COMFORT: 
UNINTERRUPTED SLEEP 
LONGER DAYTIME RELIEF 


The analgesic effect of NUBAIN lasts from 3 to 6 
hours, so the patient has fewer interruptions of 
activities and may sleep better. 


NUBAIN is an Endo registered U.S. trademark. 





more than 1 million doses later, physicians at more 
than half the large hospitals of 500 beds or 

more are using NUBAIN® nalbuphine HCI as a logical 
alternative to meperidine HCI (Demerol®) 
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Brief summary of full prescribing information 


INDICATIONS For the relief of moderate to severe pain. NUBAIN can also be 
used for preoperative analgesia, as a supplement to surgical anesthesia, 
and for obstetrical analgesia during labor. 


CONTRAINDICATIONS NUBAIN should not be administered to patients who 
are hypersensitive to it. 


WARNINGS Drug Dependence NUBAIN has been shown to have a low abuse 
potential which is approximate to that of pentazocine. When compared with 
drugs which are not mixed agonist-antagonists, it has been reported that 
nalbuphine s potential for abuse would be less than that of codeine and 
Propoxyphene. Psychological and physical dependence and tolerance may 
follow the-abuse or misuse of nalbuphine. Therefore, caution should be 
observed in prescribing it for emotionally unstable patients, or for 
individuals with a history of narcotic abuse. Such patients should be 
Closely supervised when long-term therapy is contemplated. Care should 
be taken te avoid increases in dosage or frequency of administration which 
in susceptible individuals might result in physical dependence. Abrupt 
discontinuation of NUBAIN following prolonged use has been followed by 
symptoms of narcotic withdrawal. i.e., abdominal cramps, nausea and 
vomiting, chinorrhea, lacrimation, restlessness, anxiety, elevated tempera- 
ture and piloerection, Use in Ambulatory Patients NUBAIN may impair the 
mental or physical abilities required for the performance of potentially 
dangerous tasks such as driving a car or operating machinery. Therefore, 
NUBAIN should be administered with caution to ambulatory patients who 
should be warned to avoid such hazards. Use in Emergency Procedures 
Maintain patient under observation until recovered from NUBAIN effects 
that would affect driving cr other potentially dangerous tasks. Use in 
Children Clinical experience to support administration to patients under 18 
years is not available at present. Use in Pregnancy (other than labor) Safe 
use of NUBAIN in pregnancy has not been established. Although animal 
reproductive studies have not revealed teratogenic or embryotoxic effects 
nalbuphine should only be administered to pregnant women when, in the 
judgement of the physician. the potential benefits outweigh the possible 
hazards. Use During Labor and Delivery NUBAIN can produce respiratory 
depression in the neonate. It should be used with caution in women 
delivering premature infants. Head Injury and Increased Intracranial 
Pressure The possible respiratory depressant effects and the potential of 
potent analgesics to elevate cerebrospinal fluid pressure (resulting from 
vasodilation following CO, retention) may be markedly exaggerated in the 
presence of head injury intracranial lesions or a pre-existing increase in 
intracranial pressure. Furthermore, potent analgesics can produce effects 
which may obscure the clinical course of patients with head injuries. 
Therefore, NUBAIN should 5e used in these circumstances only when 
essential. and then should be administered with extreme caution 
Interaction With Other Certral Nervous System Depressants Although 
NUBAIN possesses narcotic antagonist activity, there is evidence that in 
nondependent patients it will not antagonize a narcotic analgesic 
administered just before, concurrently, or just after an injection of NUBAIN 
Therefore. patients receiving a narcotic analgesic. general anesthetics, 
Phenothiazines, or other tranquilizers, sedatives, hypnotics, or other-CNS 
depressants (including alcohol) concomitantly with NUBAIN may exhibit an 
additive effect. When such combined therapy is contemplated, the dose of 
one or both agents should be reduced 


PRECAUTIONS Impaired Respiration At the usual adult dose of 10 mg/70 
kg, NUBAIN causes some respiratory depression approximately equal to 
that produced by equal doses of morphine. However, in contrast to 
morphine, respiratory depression is not appreciably increased with higher 
doses of NUBAIN. Respiratory depression induced by NUBAIN can be 
reversed by NARCAN (naloxone hydrochloride) when indicated. NUBAIN 
should be administered with caution at low doses to patients with impaired 
respiration (e.g. from other medication, uremia, bronchial asthma, severe 
infection, eyanosis or respiratory obstructions). Impaired Renal or Hepatic 
Function Because NUBAIN is metabolized in the liver and excreted by the 
kidneys, patients with renal or liver dysfunction may overreact to customary 
doses. Therefore, in these incividuals, NUBAIN should be used with caution 
and administered in reduced amounts. Myocardial Infarction As with all 
potent analgesics, NUBAIN should be used with caution in patients with 
myocardial infarction who have nausea or vomiting. Biliary Tract Surgery 
As with all narcotic analgesics, NUBAIN should be used with caution in 
patients about to undergo surgery of the biliary tract since it may cause 
spasm of the sphincter of Oddi. 


ADVERSE REACTIONS The most frequent adverse reaction in 1066 patients 
treated with NUBAIN is sedation (381) 36%. Less frequent reactions are: 
sweaty/clammy (99) 9%, rausea/vomiting (68) 6% dizziness/vertigo 
(58) 5%, dry mouth (44) 4%, and headache (27) 3%. Other adverse 
reactions which may occur (reported incidence of 1% or less) are: CNS 
Effects nervousness, depression, restlessness, crying, euphoria, floating, 
hostility, unusual dreams, confusion, faintness, hallucinations, dysphoria, 
feeling of heaviness. numbness, tingling, unreality. The incidence of 
psychotomimetic effects, such as unreality, depersonalization, delusions, 
dysphoria and hallucinations has been shown to be less than that which 
occurs with pentazocine. Cardiovascular Hypertension, hypotension, 
bradycardia, tachycardia. Gastrointestinal Cramps, dyspepsia. bitter 
taste. Respiration Depressicn, dyspnea, asthma. Dermatological Itching, 
burning, urticaria. Miscellaneous Speech difficulty. urinary urgency. 
blurred vision, flushing and warmth. Patients Dependent on Narcotics 
Patients who have been taking narcotics chronically may experience 
withdrawal symptoms upon the administration of NUBAIN. If unduly 
troublesome, narcotic withdrawal symptoms can be controlled by the slow 
intravenous administration of small increments of morphine, until reliet 
occurs, If the previous analgesic was morphine. meperidine, codeine, or 
other nareotic with similer duration of activity one-fourth of the 
anticipated dose cf NUBAIN can be administered initially and the patient 
observed for signs of withdrawal, i.e., abdominal cramps, nausea and 
vomiting. lacrimation, rhinorrhea, anxiety, restlessness, elevation of 
temperature or piloerection. If untoward symptoms do not occur, 
progressively larger doses may be tried at appropriate intervals until the 
desired level of analgesia is obtained with NUBAIN. Management of 
Overdosage The immediate intravenous administration of NARCAN* 
(naloxone hydrochloride) is a specific antidote. Oxygen, intravenous fluids, 
vasopressors and other supportive measures should be used as indicated. 
The administration of single doses of 72 mg of NUBAIN intramuscularly to 
eight normal subjects has been reportec to have resulted primarily in 
symptoms of sleepiness and mild dysphoria 
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Correspondence and Brief Communications 


Endoscopic Papillotomy 


To the Ed tor.—This is in support, of 
the editorial by Fisher and McSherry 
regarding endoseopie papillotomy in 
the ARCHIVES (114:991-992, 1979). 


- There seems to have been an increase 


in the number of articles appearing in 
the literature concerning papillary 
stenosis during the past few years. I 
cannot quarrel with the indications 
for papillotomy in patients with recur- 
rent common duct stones or possibly 
even cholangitis. However, the entity 
of papillary stenosis is a different 
matter. I was fortunate to have served 


as a first assistant to the late James T. 


Priestly, MD, at the Mayo Clinic, 
Rochester, Minn, in the mid-1960s. I 
well recall hearing Dr Priestly com- 
ment on more than one occasion that 
he could not remember seeing a case 
of primary papillary stenosis without 
an underlying reason, such as carcino- 
ma or strieture from previous surgical 
manipulateon. In my present private 
practice, | perform biliary surgery 
from one te three times a week and I 
have not recognized a case of such 
during the past 12 years. Either this 
entity is much more rare than some 
authors weuld have us believe or it is 
simply being overlooked. If the latter 
be the case, I would think some of our 
patients we operated on for various 
biliary conditions who supposedly had 
a papillary stenosis would have future 
difficulties unless a papillotomy were 
performed. Such has not been my 
experience. 

Hat E. Houston, MD, FACS 

Murray, Ky 


Forefoot Amputation 


To the Ecitor.-Although they seem 
reluctant to say so explicitly, what 
Gibbens & al have demonstrated in 
their artide, “Predicting Success of 
Forefoot Amputations in Diabetics by 
Noninvasive Testing’ (ARCHIVES 
114:1034-1036, 1979), is that the nonin- 
vasive vaseular laboratory is virtually 
useless in predicting the success of 
forefoot amputations in diabetics. 
Scrutiny of Table 1 (systolic pres- 
sure results) shows that classification 
of patients according to whether mea- 
surements were sequential, nonse- 
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quential, or “falsely high” (> 200 mm 
Hg) is just not significantly related to 
whether the forefoot amputation 
healed or failed to heal (x^ = 4.79; df, 
2, not significant [NS]). Classification 
by ankle systolic pressure seems even 
less related to outcome (x^ = 2.27; df, 
2, NS). In the group of failed ampu- 
tees with ankle systolic pressures less 
than 70 mm Hg in Table 1, I presume 
there were actually three patients, or 
27% of 11 total; not four as given. 
Table 1 is independent either way. 

In Table 2, sequential pulse volume 
recording (PVR) looks especially fu- 
tile-perhaps something for the 
"nurse clinician” to do in the after- 
noons, but providing little informa- 
tion to the surgeon. Classification of 
patients according to whether PVRs 
were sequential or nonsequential was 
completely independent of whether 
the forefoot amputation healed or not 
(x? = 0.11; df, 1, NS). 

For those patients whose forefoot 
traces were obtained, classification by 
whether the trace was flat, slight, 
moderate, or strong was not signifi- 
cantly related to amputation outcome 
(x° = 7.41; df, 3, NS). By collapsing 
categories (a procedure that has been 
criticized'), one can show a relation- 
ship to the outeome of amputation 
(flat + slight and moderate + strong: 
X = 6.20; df, 1; P < .025). The authors’ 


summary statement that a "strongly . 


positive forefoot PVR trace" was one 
of the "best predietors of successful 
amputation in diabetic patients" may 
be considered true if one thinks of 
"strongly positive" as subsuming 
"moderately strong." 

The authors write that, "segmental 
systolic pressures were falsely high 
(> 200 mm Hg) and, therefore, not 
useful in 56%.” However, quite the 
opposite may be true. If one compares, 
in Table 1, patients with segmental 
pressures greater than 200 mm Hg vs 
all the rest, the comparison is signifi- 
cant (x? = 4.44; df, 1; P < .05), indicat- 
ing that such a "falsely high" pressure 
is perhaps a useful predictor of success 
in diabeties. 

One final piece of useful informa- 
tion in the authors' report, presum- 
ably obtained completely outside the 
noninvasive vascular laboratory, is 
that women diabetics were less likely 
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to heal after forefoot amputation than 
men (x? = 7.21 with Yates’ correction; 
df, l1; P «c *0]). 

No doubt, the variables measured in 
the noninvasive vascular laboratory 
bear some relationship to viability of 
various portions of the lower extremi- 
ty. But the authors repeatedly empha- 
size that the decision to operate was 
made solely on clinical grounds. 
Therefore, in light of their data, the 
noninvasive vascular laboratory 
seems to be of little use in patients for 
whom clinical assessment indicates a 
"reasonable chance of healing" of 
forefoot amputation; and for the rest, 
of course, the issue is moot. 

The authors allude, perhaps rueful- 
ly, to the "proclaimed utilization" of 
the noninvasive vascular laboratory; 
and they note, after a recitation of 
inconclusive proportions and results, 
that "clinical assessment continues to 
provide the most objective data with 
which to judge the type of operation 
and the likelihood of success." I 
couldn't agree more. 

Ropney C. Bryant, MD, MA 
Woodbury, Tenn 


l. Everitt BS: The Analysis of Contingency 
Tables. London, Chapman & Hall, 1977. 


Massive Bleeding From Colonic 
Lipoma 


Colonic lipomas are common in the 
general population, but are only rarely 
symptomatic.' Pain and chronic blood 
loss are the most common symptoms, 
although other difficulties are encoun- 
tered as well? The lesions have a 
typical but nondiagnostie roentgeno- 
graphic appearance; their endoscopic 
diagnosis and even removal have been 
reported. Removal of these benign 
lesions is generally recommended to 
exclude a diagnosis of carcinoma, with 
only minor emphasis on prevention of 
direct complications of the lipoma 
itself. Our experience with a recent 
case suggests that a more aggressive 
approach be made to prevent compli- 
cations of lipoma rather than to rule 
out coexistent disease. 


Report of a Case.— A 69-year-old man was 
admitted because of rectal bleeding. Five 
days prior to admission, he noted the onset 
of increased frequency of stools, followed 
by frank rectal bleeding. This progressed 
until the patient was passing cups full of 
blood and had orthostatic hypotension and 
syncope. 

On examination, the patient was cold 
and clammy, with a considerable orthostat- 
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ic decrease in blood pressure and tachycar- 
dia. Examination of the abdomen revealed 
no masses or tenderness. Rectal examina- 
tion showed dark red blood. Laboratory 
data included a hemoglobin level of 6.7 g 
and a hematocrit reading of 21%. Pro- 
thrombin time, partial thromboplastin 
time, platelet count, and bleeding time 
were all normal. 

A proctoscopie examination showed no 
lesions. Barium enema examination of the 
colon revealed scattered diverticula with no 
mass lesions. Colonoscopy revealed a 4-cm 
submucosal mass with a 1-em central ulce- 
ration located on the medial wall of the 
cecum. An endoscopic diagnosis of colonie 
lipoma was made and confirmed at laparot- 
omy when a right hemicolectomy was done. 
The patient had no complications in the 
postoperative period and has had no furth- 
er bleeding episodes in the nine months 
since surgery. 


Comment.—Bleeding is frequently 
encountered with gastrointestinal 
(GI) lipomata, but it is rarely of a 
massive nature.’ Interestingly, ulcera- 
tion is seldom seen even in the face of 
blood loss. Intussusception is an 
uncommon but severe complication 
that may accompany massive bleed- 
ing. 

Removal of all lipomas is generally 
recommended only for diagnostic pur- 
poses or to relieve symptoms. We 
believe that the danger of life-threat- 
ening GI bleeding is a real possibility, 
as demonstrated in this case. The 
benign lipoma is important enough in 
its own right to be treated aggressive- 
ly—not merely to distinguish it from 
its malignant cousins. 

JOHN C. Key, MD 
JOHN W. RoBERTS, MD, FACS 
Temple, Tex 


1. Castro EB, Stearns MW: Lipoma of the 
large intestine: Review of 45 cases. Dis Colon 
Rectum 15:441-444, 1974. 

2. Ackerman NB, Chytain SQ: Symptomatic 
lipomas of the gastrointestinal tract. Surg Gyne- 
col Obstet 141:565-568, 1975. 


Ectopic Varices in Patients With 
Portal Hypertension 


To the Editor.—We took great interest 
in reading the account of ectopic vari- 
ces in patients with portal hyperten- 
sion by Wilson and his colleagues in 
the ARCHIVES (114:1158-1161, 1979). 
However, no evident mechanism for 
the development of ectopic varices has 
been proposed. Recently, we reported 
the case of a cirrhotic patient who had 
bleeding varices of the fourth portion 
of the duodenum.’ In this patient, as 
in 24 of the 45 reported cases of 
ectopic varices, abdominal surgery 
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had been performed previously. This 
high prevalence suggests that pre- 
vious abdominal surgery may play a 
major part in the development of 
ectopic varices in patients with portal 
hypertension. Ectopic varices might 
be related to the unusual portosys- 
temic collateral circulation that devel- 
ops through the adhesions resulting 
from abdominal surgery. 

DIDIER LEBREC, MD 

Cliehy, France 


l. Buyschaert M, Lebrec D, Regensberg M, et 
al: Hémorragie digestive par rupture de varices 
duodénales. Présentation d'un cas. Arch Fr Mal 
App Dig 65:481-485, 19776. 


Esophagomyotomy 


To the Editor.—I have read with inter- 
est the article by Jara et al entitled 
"Long-term Results of Esophagomy- 
otomy for Achalasia of the Esopha- 
gus" (ARCHIVES 114:935-936, 1979). 
The authors concluded that because 
they found a high incidence of reflux 
(53%), they felt compelled to recom- 
mend that an antireflux procedure be 
added to the myotomy. This experi- 
ence is so at variance with mine and 
that of other surgeons, that I cannot 
let this recommendation go unchal- 
lenged. I have been doing a modifica- 
tion of the Heller operation for 25 
years, and postoperative reflux has 


LeVeen Shunt Trocar 


To the Editor.-The technique for 
insektion of the LeVeen shunt is well 
described in the literature.' The con- 
struction of the subcutaneous tunnel 
for placement of the venous end of the 
LeVeen shunt requires the passage of 
the suture that is tied to the venous 
end of the shunt and then redrawn 
through the subcutaneous tunnel. This 
requires a double passage through the 
subcutaneous space and when per- 
formed under local anesthesia necessi- 
tates repeated discomfort. 

A modification of the aforemen- 


not been a problem.' I do not agree 
that "this operation disrupts the lower 
esophageal sphincter with the crea- 
tion of an incompetent valve that 
exposes the esophagus to the deleter- 
ious effects of the acid content of the 
stomach on the esophageal mucosa." 
The pinchcock mechanism at the 
esophagogastric junction is more re- 
lated to the musculature of the stom- 
ach than to that of the esophagus, as 
was shown by Gahagan? who found 
that excision of the lower 5 em of the 
esophageal musculature in dogs did 
not cause reflux. It has been my prac- 
tice to do the myotomy over a finger 
introduced into the esophagus via 
small openings in the diaphragm and 
stomach. Invariably, the ecnstriction 
has been found to be above the dia- 
phragm and hence there was no rea- 
son for the myotomy to involve the 
stomach. The authors did not state 
how many if any antireflux proce- 
dures they had done in conjunction 
with esophagomyotomies. Hopefully, 
they have not done any. 

ConraD R. Lam, MD 

Detroit 


1. Lam CR: The surgical treatment of cardio- 
spasm: A preliminary report. Texas State J Med 
50:13-18, 1954. 

2. Gahagan T: The function of the musculature 
of the esophagus and stomach in the esophago- 
gastric sphincter mechanism. S»rg Gynecol 
Obstet 114:293-296, 1962. 


tioned LeVeen technique was devised 
that uses a trocar easily ecnstructed 
from the aluminum insertion trocar of 
a 28-F Argryl chest tube (Fig 1). This 
trocar is made by threading the blunt 
end with standard .625-cm (cne-fourth 
in) thread and rounding the other end 
(Fig 2). The venous end of the LeVeen 
shunt tubing is "screwed" onto the 
threaded tunneler then the tubing is 
passed from the abdominal wound to 
the cervical wound thus creating a 
tunnel the size of the venous tubing 
with a single pass of the instrument. 
Reinhardt and Stanley’ described the 
stainless steel tunneler for insertion 





Fig 1.—Aluminum insertion trocar of 28 F Argryl chest tube. 
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Fig 2.—Newly modified LeVeen shunt tro- 
car. 


of the LeVeen shunt. However, the 
ready availability and the inexpensive 
construction of the aluminum trocar 
tunneler makes it our preferred 
choice. 
STEPEEN LEE CARTER, MD 
J. PETER HiNTERKOPF, MD 
Waynesboro, Pa 


1. LeVeen HH, Wapnick S: Operative details 
of continous peritoneovenous shunt for ascites. 
Bull Soe Intern Chir $:519-582, 1975. 

2. Reinhardt GF, Stanley MM: Peritoneove- 
nous shunting for aseites. Surg Gynecol Obstet 
145:419-424, 1977. 


Stability of Intravenous Fat 
Emulsions 


To the Editor.—Since the reintroduc- 
tion of fat emulson into the market- 
place, surgeons have expressed inter- 
est in the compatibility of the product 
with the dextrose, amino acids, and 
electrolytes that comprise the balance 
of total parenteral nutrition regi- 
mens. Reports! from Europe have in- 
ferred that no overt toxicity is asso- 
ciated with chronic infusion of admix- 
tures containing all these elements; 
however, these reports lacked a com- 
ponent to characterize the emulsion's 
ability to withstand the nutrient addi- 
tives over time. This is a serious con- 
sideration since studies? with earlier 
intravenous (IV) emulsion products 
found the emulsions to cream and 
flocculate when admixed with salts of 
sodium, potassium, and calcium ions. 
These floceulatec products were sub- 
sequently found to produce consider- 
able adverse effects (eg, chest pres- 
sure, precordial pain, nausea, back- 
ache, and dyspnea) on IV infusion. 
This communication then, is intended 
to briefly report research undertaken 
to assess and predict the compatibility 
of the IV soybean oil emulsion with 
these additives. It is noted that this 
report does not reflect clinical studies 
that involved infusing admixtures of 
fat emulsion with any parenteral 
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additive in humans. Extrapolation of 
this laboratory data to humans must 
be done with extreme caution and 
with the full knowledge of experimen- 
ta] limitations. 

Using an electronic RBC counter 
and a light microscope equipped with 
a hemocytometer, the particle size dis- 
tribution (PSD) of 10% soybean oil 
emulsion (Intralipid) was character- 
ized for a 72-hour period after its 
admixture with 54 different combina- 
tions of dextrose (10% and 25%), crys- 
talline amino acid solution (FreAmine 
8.5%), Na:, K+ (each at 50 and 100 
mEq/0.5 L), Ca**, and Mg’ (each at 
3.4 and 6.8 mEq/0.5 L). Changes in the 
PSD of the emulsion reflective of 
globule coalescence was indicative of 
emulsion stability loss. On application 
of x? and analysis of covariance statis- 
tical tests to the data and through 
visual and mieroscopie evaluations, 
the following conclusions were 
drawn: 

First, commercially prepared crys- 
talline amino acid solutions up to 8.5% 
concentration may be admixed with 
10% soybean oil emulsion for 72 hours 
without imparting any change in the 
PSD of the emulsion. Second, due to 
its acidic nature, dextrose progres- 
sively deteriorated the lecithin-emul- 
sifying system of the emulsion. Forty- 
eight hours after admixture with dex- 
trose in concentrations exceeding 5%, 
increased globule coalescence was de- 
tected microscopically and electroni- 
cally. It is advised, therefore, that 
dextrose solution not be admixed 
directly with 10% soybean oil emulsion 
for periods exceeding 24 hours. Third, 
when dextrose was concomitantly ad- 
mixed with amino acid solution to 10% 
soybean oil emulsion, the pH-lowering 
effect imparted by dextrose was 
averted—the amino acid solution buf- 
fered the emulsion system. Thus, dex- 


trose, if accompanied by amino acid. 


admixture to 10% soybean oil emul- 
sion, does not seem to adversely affect 
emulsion stability for at least 72 
hours. 

Fourth, monovalent cations (ie, Na* 
and K*) induced a progressive in- 
crease in the rate of globule coales- 
cence after admixture. The effect, a 
function of ionic concentration, was 
described by regression analysis 
(r = .84) and is portrayed in the Fig- 
ure. The shaded area on the model is 
the region in which the prediction 
model indicates that a significant 
change in PSD of 10% soybean oil 
emulsion would be expected on addi- 


CJ No significant change 
LZ Asignificant change, p<.05 
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Predicted time required for Na: or K‘ 
concentrations to substantially alter par- 
ticle size distribution of 10% soybean oil 
emulsion. 


tion of Na: or K~*-for a given time 
period (P = .05). Therefore, limited 
amounts of monovalent cations may 
be added to 10% soybean oil emulsion 
for limited periods of time without 
altering emulsion stability (Figure). 
Fifth, divalent cations (ie, Ca** and 
Mg++) caused immediate flocculation 
of 10% soybean oil emulsion on admix- 
ture. This flocculation intensified 
with increased ionic concentration. 
With amino acids present, the induced 
rate of flocculation was delayed but 
for not longer than eight hours. Thus, 
under no circumstance should caleium 
or magnesium salts be admixed 
directly with 10% soybean oil emul- 
sion. 

Finally, in a preliminary animal 
study designed to assess the clinical 
effects on IV administration of a cal- 
cium-ion flocculated emulsion, three 
of four rabbits infused with the floc- 
culated emulsion experienced signs 
and symptoms of respiratory distress 
during and up to 96 hours postinfu- 
sion. This compared with similiar 
symptoms but only during infusion in 
one of four rabbits that received 10% 
soybean oil emulsion alone. Infusing 
admixtures of fat emulsion containing 
amino acid and dextrose solution 
resulted in no acute toxicity (ie, after 
single infusion); however chronic tox- 
icity studies are under consideration. 

Curtis D. BrAck, PHD 
NICHOLAS G. Popovich, PHD 
West Lafayette, Ind 


1. Solassol Cl, et al: Long-term parenteral 
nutrition: An artificial gut. /n! Surg 61:266-270, 
1976. 

2. LeVeen HH, Giordano P, Spletzer J: The 
mechanism of removal of intravenously injected 
fat: Its relationship to toxicity. Arch Surg 83:311- 
321, 1961. 
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Books 


Pediatric Neurosurgery, by Thomas H. Milhorat, 
398 pp, Philadelphia, FA Davis Co, 1979. 

In his preface, Dr Milhorat states 
that this book is intended to “provide 
an introduction to the neurosurgery of 
infancy and childhood for medical stu- 
dents, residents and clinicians in- 
volved with the care of pediatric 
patients.” The author succeeds admi- 
rably in this purpose and particularly 
in the first several chapters, which 
cover neurological diagnosis, the diag- 
nosis of increased intracranial pres- 
sure, trauma, and hydrocephalus. Dr 
Milhorat has made excellent use of 
case histories to illustrate some of the 
common pitfalls of diagnosis in these 
areas. In the section on trauma, he 
stressed the unreliability of normal 
skull roentgenograms in the diagnosis 
of extradural hematoma and properly 
emphasized the need in urgent situa- 
tions to act on clinical rather than 
radiological criteria. If these two 
points alone are carried home to the 
pediatricians and residents who see so 
many of these children either in the 
emergency room or in their offices, 
the author will be able to take credit 
for saving more than a few lives. Of 
course, the excellence of the chapter 
on hydrocephalus is to be expected 
and reflects Dr Milhorat’s long inter- 
est in this area. 

The remainder of the book is diffi- 
cult for a pediatric neurosurgeon to 
review since it deals with specific and 
at times quite complex matters in a 
somewhat superficial manner. Nev- 
ertheless, for the audience for which 
the author is writing such oversimpli- 
fication is not only justified, but 
indeed may be required. My only real 
criticism is directed toward his rather 
arbitrary handling of controversial 
Management or treatment options, 
eg, the prolonged use of prophylactic 
antibiotics in a wide variety of proce- 
dures, the timing of midface advance- 
ment, etc. Rarely does the author indi- 
cate that a controversy exists in these 
areas and the absence of references 
does not allow the reader to easily 
divine the varied treatment modali- 
ties available. It should be noted, how- 


892 Arch Surg—Vol 115, July 1980 


ever, that the author has forewarned 
in his preface that his bibliography is 
"not exhaustive." To the reader with a 
wide background in the area, that is a 
partieular annoyance; however, there 


are enough "pearls" scattered 
throughout the book to make it a 
worthwhile acquisition for both the 
general neurosurgeon and the pediat- 
ric neurosurgeon who might disagree 
with some of the particulars of ther- 
apy. 

The book is well written and well 
illustrated and deserves careful read- 
ing by the audience for whom it was 
intended. In addition, it belongs on 
the shelf of every neurosurgical 
library and indeed had a place on my 
own long before I was asked to serve 
as a reviewer. It compares most favor- 
ably with other fine books in the Con- 
temporary Neurology series. 

Joan L. VENES, MD 
Dallas 


Arthrography, by Robert H. Freiberger and 
Jeremy J. Kaye, 300 pp, with illus, $48.50, New 
York, Appleton-Century-Crofts, 1979. 

The authors expressed the hope in 
their preface that their book will make 
arthrography easier to perform and 
errors in technique and interpretation 
less likely. To this end, they have 
compiled a clearly written and well- 
illustrated text that covers arthrog- 
raphy of all major joints. A large 
portion of the book is devoted to knee 
arthrography, whereas smaller sec- 
tions deal with the shoulder, adult and 
pediatric hip, ankle, elbow, wrist, and 
talocalcaneonavicular joints. Though 
several persons have contributed to 
the writing, the same format is main- 
tained throughout the book. Each sec- 
tion starts with the details of tech- 
nique used by the author. This is fol- 
lowed by a description of the normal 
and abnormal arthrogram, as well as 
various pitfalls one is likely to 
encounter. 

The real strength, however, lies in 
the numerous fine photographs and 
drawings that comprise 225 out of this 
book's 294 pages. These clearly illus- 
trate the details of technique, as well 





as document the essentials of the 
normal and abnormal arthrogram. 
The authors' use of anatomic and sur- 
gical specimens compliments the 
many fine arthrograms reproduced. 
Though there is no formal bibliogra- 
phy, a fairly complete list of pertinent 
articles is included with each section. 

A minor criticism is the needless 
repetition that occurs between the 
chapters on positive-contras: and dou- 
ble-contrast shoulder arthrography. 
Also, the chapter on talocalean- 
eonavieular arthrography that deals 
with tarsal coalitions would be im- 
proved if more clinical examples were 
included. 

In summary, this textbook provides 
the radiologist with an up-to-date ref- 
erence on complete arthrographic ex- 
amination and should be useful to 
orthopedie surgeons in the refining of 
their indications for, and interpreta- 
tion of, arthrograms. 

THOMAS KULA, MD 
Stanford, Calif 


Whatever Happened to the Human Race? by 
Francis A. Schaeffer and C. Everet: Koop, 256 
pp, $13.95, Old Tappan, NJ, Fleming H Revell Co, 
1979. 

A headlong descent into a mael- 
strom of unethical disregard for the 
value of an individual person is un- 
avoidable in the near future: that is 
the prediction of this book. The dis- 
turbing feature is that it is un- 
doubtedly true, unless man is willing 
to proclaim against the insidious on- 
slaught of the calamities described 
and documented by the authors. 
Today, no person can avoid facing the 
challenging questions and ethical 
problems proposed in the book. Be- 
cause of the erosion of moral and 
ethical precepts long given at least lip 
service in Western culture, this book 
may be, instead of a point of reversal, 
the last gasp of exhausted moral and 
ethical tenets, which we as individual 
men have long held sacred but as Man 
have ignored. Because humanity can 
no longer endure advances in the 
trends described in this book, reading 
it becomes an obligation to all who 
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er i 
retain the slightest semblance of com- 
passion in the day-to-day encounters 
with his fellows. To take action is to 
take the first step in holding back the 
night, not of a precipitous renewal of 
the holocaust, but of the imperceptible 
growth of the old holocaust under a 
new guise of expediency. 

The theme of the book is stated on 
page 110: “We must say that we are 
proponents of the sanctity of human 
life—el! human life—born and unborn; 
old and yeung; black, white, brown, 
and yellow. We fear the attitude of 
the medical profession in sanctioning 
abortion and in moving inexorably 
down the road to what might be 
unthinkabie today but acceptable in a 
very few years—such as a widespread 
euthanasia program.” The entire text 
is substantially Gocumented and illus- 
trated’ by specific quotations, legal 
precedents and decisions, and ethico- 
religious pronouncements. It is unfor- 
tunate that the authors felt compelled 
to resort to inflammatory and melo- 
dramatic phrases to describe abortion 
techniques, such as D and C (“... cut- 
ting the baby's body to pieces"), suc- 
tion abortion (“...tears apart the 
body of the developing baby... suck- 
ing the pieces into a jar. The smaller 
parts of the body are recognizable as 
arms, legs, head, and so on"), saline 
abortion ("The outer layer of skin is 
burned off... It takes about an hour 
to kill the baby by this slow method"), 
hysterotomy — C ...to kill the 
baby... they are truly alive, but they 
are allowed to die through neglect or 
sometimes killec by a direct act"). 

The authors biame the replacement 
of the Judeo-Christian ethic by Hu- 
manism. Erasmus formulated the con- 
cept of Humanism in renaissance 
Europe; tne authors of this challeng- 
ing book :hus indict him indirectly as 
the villain who Gestroyed the ethics of 
the Judec-Christian system of moral 
behavior. They seem to have ignored 
the evidence for prior man's inhuman- 
ity to man, the venality of the Roman 
chureh, the schism of the Papacy with 
a French pope im Avignon and usually 
a Roman in Rome as the Hundred 
Years’ War raged through Europe. If 
God is dead now, it is fair to assume 
that he became seriously ill early in 
the 14th century and, perhaps, mori- 
bund when Lather unleashed the 
cruelties o? the protesting movement. 
And, there was the Inquisition, wasn’t 
there? And Savenarola. Was it neces- 
sary for the Christian ethic to be 
buried with Ged when He was in 
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terred? Although the issues discussed 
in the book are momentous and preg- 
nant with jeopardy for the future of a 
struggling ethical system, it is not fair 
to place the onus for the deterioration 
on a single philosophical system that 
has encouraged the good as well as the 
evil in the arts, the sciences, the tech- 
nology, and the judicial system of the 
20th century. 

Nevertheless, this book poses ques- 
tions which are valid and answers 
which possibly are not but must 
become a pivotal point around which 
every compassionate man must live. 
Pandora's box has been opened a crack 
and we devoutly hope it is not too late 
to snap the lid back snugly; Norman 
Cousins (Saturday Review, Nov 10, 
1979, p 10) hints that the opportune 
moment may already have passed us 
by. 

Mark A. Hayes, MD 
New Haven, Conn 


Color Atlas of Gynecological Surgery: Operations 
for Malignant Disease, edited by David H. Lees 
and Albert Singer, 346 pp, with illus, Chicago, 
Year Book Medical Publishers, 1979. 

This is volume 3 of a six-volume 
series on gynecologic surgery pro- 
duced by the authors from the Jessop 
Hospital for Women, Sheffield, En- 
gland. The other five volumes concern 
themselves with surgery for infertili- 
ty and problems of pregnancy, as well 
as vaginal, vulvar, and abdominal pro- 
cedures for benign conditions. 

The division of gynecologic surgery 
for benign and for malignant condi- 
tions is a somewhat artificial one. The 
decision as to when a mass is malig- 
nant may await the pathologist’s 
report after the surgery has been per- 
formed. Fistulas, uterine bleeding, 
hematomas, relaxations, and urinary 
tract injuries occur with both benign 
and malignant disease, and oncology 
may be difficult to separate. The sub- 
ject of gynecologic malignant disease, 
however, is well covered by the 
authors. 

Approximately 75% of the pages in 
this 346-page volume are taken up 
with excellently detailed color photo- 
graphs taken with a 35-mm camera 
and autozoom electronic flash unit, set 
on full power. The surgical procedures 
illustrated are those used in the treat- 
ment of carcinoma of vulva, cervix, 
uterus, and ovary. They give a realis- 
tie sequence to the performance of the 
procedure: a little as if one were wit- 
nessing the operation in a movie or in 


the operating theatre. This necessi- 
tates somewhat repetitive views of 
clamps and scissors. Some show a rela- 
tively dry field and others suggest 
that the patient is suffering a hemo- 
globin drop. 

The commentaries carry the viewer 
through the procedures, although at 
times he may wince at the generous 
bites taken by the clamps and the 
large pedicles that are being secured. 
There are also unnecessary photo- 
graphs showing what a cystoscope 
looks like when inserted in the blad- 
der, or what a gloved hand looks like 
during a pelvie examination or during 
abdominal exploration. A photograph 
of a suction container with fluid from 
an ovarian cyst after tapping the cyst 
in realistic but unnecessary. 

Indications for surgery are covered 
in introductory paragraphs. A chapter 
on British techniques of radiation 
therapy by Dr F. E. Neal is also 
included. There are those who might 
find the anatomy drawings somewhat 
unrealistic, question the value of lym- 
phograms, or perhaps debate the 
appropriateness of treating a case of 
cervical carcinoma in situ by cryosur- 
gery and surgical sterilization. None- 
theless, most of the indications and 
views expressed are in accord with 
accepted treatment programs. 

In view of the abolition of surgically 
oriented departments of gynecology 
in the United States, a color atlas of 
gynecologic surgery may fill a consid- 
erable need. Like a travel guide in the 
hand of the tourist, autoclaved edi- 
tions should perhaps be included in the 
gynecologic instrument kits. The very 
nice colposcopic views in cryosurgical 
treatment of the cervix may be help- 
ful, but any surgeon who has to learn 
how to do radical lymphadenectomies 
by reading a book should not perform 
the procedure. 

JOHN MCLEAN Morris, MD 
New Haven, Conn 


Jamieson and Kay's Textbook of Surgical Physiol- 
ogy, ed 3, edited by Iain McA. Ledingham and 
Colin MacKay, 381 pp, $47.50, New York, Church- 
ill Livingstone, 1978. 

This is a fascinating volume—now, 
in its third edition, authored by sur- 
geons primarily from Glasgow, but 
also from other parts of Scotland and 
England, with one contribution from 
Australia. It is a weleome addition to 
surgical libraries that have not seen a 
surgical physiology volume since Zim- 
merman's in 1957. 
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There is a particularly good chapter 
on wound healing with accompanying 
graphs and micrographs and an excel- 
lent one on radiation “injury,” about 
which all surgeons worry. 

Fluid and electrolyte balance and 
the metabolic response to injury are 
clearly and concisely presented with a 
section on parenteral nutrition. In- 
cluded in these chapters are sections 
on the fundamentals of hydrogen ion 
regulation and on the disturbances of 
acid-base balance and dehydration. 

The respiratory system and its 
functional measurements are well cov- 
ered, although it is interesting that 
the acute respiratory distress syn- 
drome is not described as such in this 
chapter. A section on assisted ventila- 
tion and its physiological effects 
would have been worthwhile. 

There is an interesting short chap- 
ter on immunology in surgery with a 
paragraph on lymphocyte subpopula- 
tions and antibody structure. There is 
a standard, but good, chapter on the 
kidney and on the various types of 
renal failure and its treatment by 
dialysis and kidney transplantation. 
There is a very fine chapter on the 
blood and blood elements and a quite 
complete discussion on blood coagula- 
tion. 

The physiology of gastric secretion 
is nicely covered. Newer concepts that 
relate to the gastric mucosal barrier, 
H, receptors on the gastric cell, and 
the newer gastrointestinal hormones 
and their effects on the stomach are 
covered as well. 

Liver function is well presented, 
and the tests of various liver functions 
are reviewed. 

I found this volume to be well worth 
reading. It will be useful to all sur- 
geons, young and old, who have for- 
gotten some of the older physiological 
meehanisms that pertain to surgical 
conditiens or who wish to learn about 
some of the newer mechanisms that 
have helped to clarify many surgical 
conditions and their treatment. 

JOHN R. Brooks, MD 
Boston 


Complications of Head and Neck Surgery, edited 
by John Conley, 524 pp, 215 illus, $35, Philadel- 
phia, WB Saunders Co, 1979. 

Dr John Conley has been a major 
contributor to professional education 
in head and neck surgery, having pub- 
lished a number of books on the sub- 
ject. He has continued his record of 
good contributions in the present vol- 
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ume on the prevention and manage- 
ment of complications. 

The scope of the book is wide, with 
chapters covering all the anatomic 
sites within the head and neck as well 
as major etiologic categories, neopla- 
sia, trauma, congenital anomalies, 
infection, radiation, chemotherapy, 
and general medical complications. In 
addition, there are chapters covering 
specific surgical domains, such as 
endoscopy, microsurgery, flap recon- 
struction, and aesthetic surgery. At- 
tention is given to the particular prob- 
lems relating to anesthesia, nutrition, 
and the management of oropharyngo- 
cutaneous fistula. 

Among the authors selected by Dr 
Conley are 33 North Americans and 
two Europeans, all highly reputable 
authorities in their respective fields. 
In any multiauthor book, there is some 
variation in quality from chapter to 
chapter, but in the present volume 
such variation is not a problem. 

The chapter on complications of 
radiation therapy is by Dr Manuel 
Lederman of the Royal Marsden Hos- 
pital, London, a person who has had a 
vast experience in this field. His pre- 
sentation is comprehensive, well orga- 
nized, and has ample illustrations. Dr 
Lederman’s summary of radiation 
therapy is important reading for any 
head and neck oncologist. 

The chapter on complications of 
laryngeal surgery by Drs Ogura and 
Thawley provides a thorough review 
of problems that occur in total and 
partial laryngectomy. Dr Ogura’s 
large volume of experience in this 
realm enables the authors to cover the 
complexities of such surgery in a lucid 
fashion. A long section on glottic 
insufficiency covers well both the 
problems of stenosis and those of 
insufficiency after laryngeal sur- 
gery. 

Dr Conley's chapter on tracheotomy 
complieations is important reading 
for all surgeons, particularly in refer- 
ence to understanding the rare, 
though real, hazard of tracheoarterial 
fistula. In this chapter, as elsewhere, 
the book is characterized by abundant 
references, with 13 included on tra- 
cheoarterial fistula alone. 

An interesting feature of Dr Con- 
ley's writing is the fact that his com- 
ments are not limited to scientific 
matters. He includes philosophic and 
conceptual comments; for example, in 
his section on the architecture of the 
operation, he refers to the rhythm of 
the operation and "the graceful inter- 


play of the human hand and its instru- 
ments with open flesh." Dr Conley's 
section on psychological complications 
reveals that he has devoted signifi- 
cant consideration to the adaptation 
problems faced by patients who must 
cope with the disabilities associated 
with major head and neck cancer. 
Because head and neck surgery 
bridges several major disciplines, it is 
important that there be coverage in a 
single book of the vitally important 
matter of avoidance and management 
of complications. Dr Conley’s book 
serves this need well and should be 
read by those who care for patients 
with problems of the head and neck. 
DonaLp P. SHEDD, MD 
Buffalo 


The Handbook, by Stephan Ariyan, MD, 303 pp, 
illus, $9.95 (paper), Baltimore, Williams & Wil- 
kins Co, 1978. 

This book is said to be directed 
toward house officers and medical stu- 
dents who wish to learn the basic 
fundamentals of hand surgery. The 
implication is that the book is not 
designed for specialists in hand sur- 
gery. With some shortcomings, the 
book attains its stated and implied 
goals. 

The book has an unusual format: 
pages for notes are alternated with 
pages of the text and illustrations. 
This seems to have some advantages, 
but less space for notes would proba- 
bly have sufficed. The print is quite 
readable. In general, the sketched 
illustrations are successful and add to 
the text. Some of the photographs are 
superfluous. Those in Fig 109 add 
little to the drawings. The proofread- 
ing of the text, however, leaves a 
great deal to be desired. To mention a 
few of the several errors: In Fig 1, 2, 
and 4, the same bone trapezium is 
labeled TE in one illustration, TO in a 
second illustration, and TA in a third 
ilustration; one chapter is entitled 
"Congenital Arthritis"; Sterling Bun- 
nell's name is misspelled in numerous 
places. 

The recommendations for treat- 
ment are quite dogmatic, as is usual in 
a book directed at house officers and 
medical students. The recommended 
treatments are usually those in com- 
mon use. However, experienced hand 
surgeons will find several points of 
disagreement. Also, I cannot under- 
stand why unusual or rare conditions 
such as boutonniére and swan neck 
deformities are given as much cover- 


Books 


age as phaangeal fractures. In a book 
for studeats and house officers, I 
believe greater depth of discussion of 
common irjuries would be more useful 
than discussion of the unusual. The 
book could be considerably shortened 
by following these recommendations 
and still 5e useful to its intended 
audience. 

ROBERT CHRISTIE WRAY, JR, MD 

St Leuis 


Surgical Preblems in:the Aged, edited by K. D. J. 
Vowles, 200 œ, Bristol, England, John Wright & 
Sons Ltd, 1973. 

As one approaching the classifica- 
tion of elderly (60 to 74 years of age) 
as opposec to aged (75 years and old- 
er), | am delighted to review this 
excellent monograph on surgical prob- 
lems in the aged edited by K. D. J. 
Vowles ard a panel of consultants 
from the Royal Devon and Exeter 
Hospital, Englamd. The monograph is 
full cf practical answers to the prob- 
lems facing surgeons who will be deal- 
ing with the problems of the aged in 
an increasingly greater number. 
There are excellent charts that pro- 
vide statistical data on the increasing 
mortality in the aged and on the 


decline in various human functional . 


capacities with age, as well as many 
charts giv-ng the incidence of various 
problems n this age group, as com- 
pared with similar problems in youn- 
ger patients. 

The var ous chapters are presented 
in a way that impresses the experi- 
enced surgeon with the soundness of 
the ebser-ations and statistics that 
the authors give, as compared with the 


claims of various so-called experts,- 


who constantly weport 95% successful 
results wi.h their particular methods 
of handlinz. This was very impressive 
to me in the chapter on vascular prob- 
lems and the aged amputee. The 12 
chapters cover specific common prob- 
lems after a discussion of the general 
problems »y Vowles. 

Each chapter has a succinct summa- 
ry, a few of which I will quote: (1) 
"Age in itself should never be a con- 
traindicat on to surgical operations." 
(2) “Planned operations will pre-empt 
emergenc- procedures, which might 
be more hazardous.” (3) "The mortali- 
ty of emergency surgery for a hernia 
is ten times that of a planned sur- 
gery.” (4) “Small bowel obstruction 
carries a high mortality but is not 
safely treated conservatively.” (5) 
“There is a high incidence of asso- 
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ciated medical conditions with the 
aged with urological problems, but 
with careful attention to detail, the 
elderly patient will withstand the nec- 
essary surgical treatment well" (6) 
"For aged patients with threatened 
limb, one third die and one third need 
a major amputation. The fate of aged 
amputees depends on motivation, fac- 
tors affecting general health and 
important factors affecting amputa- 
tion." 

The authors emphasize the need of 
team approach in treating the aged, 
which includes the geriatric and gen- 
eral physicians, anesthetists and sur- 
geons, and, indeed, all medical and 
nursing colleagues in the field. A few 
important references are given at the 
end of each chapter. I consider this 
monograph to be well written and full 
of important data and advice for any 
surgeon who is going to care for 
patients in the elderly and aged 
group. 

Roy Coun, MD 
Stanford, Calif 


Medical Management of the Critically Ill, edited 
by G.L. Hanson and P.L. Wright, 1,050 pp, New 
York, Grune & Stratton Ine, 1978. 

The authors have written an ambi- 
tious review of the pathophysiologic 
and therapeutic considerations in the 
seriously ill. They have assembled a 
clearly written and adequately refer- 
enced update on a rapidly developing 
area of health care delivery. The text 
is divided into four sections: general 
management, specific management, 
investigative facilities and drug re- 
quirements, and, finally, monitoring, 
computer applications, and instru- 
mentation. The reader must often 
search in different portions of the 
book to review, for example, cardiac 
problems, which diminishes the book's 
value as a reference volume. The final 
two sections add breadth, but will not 
interest most clinicians. 

The scope of the book is extraordi- 
narily broad. The emergency manage- 
ment of organ system failure, infec- 
tion, injuries, metabolic disorders, and 
poisoning, as well as administrative 
considerations in an intensive care 
unit, are presented. The succinct chap- 
ters on injuries, respiratory physiol- 
ogy, disorders of body temperature 
regulation, and obstetrical problems 
will be valuable to the general surgeon 
and the internist. Despite this ambi- 
tious approach, several important top- 
ies have been neglected. For example, 


the special problems of patients with 
malignant neoplasms, specifically on- 
cologic emergencies, and considera- 
tions in the immunocompromised host 
have been omitted. The book's practi- 
eal value would have been enhanced 
by a discussion of the philosophical 
considerations in the resuscitation of 
patients and by mention of the psy- 
chological morbidity of intensive care 
hospitalization. 

The major deficiency of the book is 
an apparent commitment to breadth 
at the expense of detail. Several 
examples are noteworthy. The chapter 
on cardiac care is particularly defi- 
cient in the evaluation and therapy of 
myocardial ischemia. The section on 
cardiac arrhythmias largely ignores 
the hemodynamic consequences of 
rhythm disorders in influencing a 
therapeutic approach. The simplistic 
discussion of ventricular arrhythmias 
is shorter than that on acute disorders 
of magnesium balance. The age of the 
patient and presence of ischemia are 
important factors in the determina- 
tion of therapeutic urgency for pre- 
mature ventricular contractions, but 
are not mentioned. The listing of 
antiarrhythmic medications neglects 
important side effects, and the discus- 
sion of the role of nuclear imaging 
techniques in staging myocardial is- 
chemia and hemodynamic function is 
inadequate. The chapter on renal fail- 
ure has a very complete section on 
dialysis, but omits the role of ultra- 
sound and renal scanning in the eval- 
uation of renal obstruction. The chap- 
ter on respiratory failure contains a 
cursory description of asthma and 
regrettably ignores the role of beta 
receptor agonists and aerosolized an- 
ticholinergics in the therapy of bron- 
chospasm. The discussion of pseudo- 
membranous colitis does not mention 
the etiologic role of the toxin of Clo- 
stridium difficile and oral vancomy- 
cin in therapy. 

Although this book is an admirable 
attempt to formulate a comprehensive 
approach to the management of the 
critically ill, its broad scope obligates a 
superficiality that diminishes its use- 
fulness. Critical portions are out of 
date and are more aptly covered in the 
standard textbooks of medicine and 
surgery. The British authors have 
compiled a work that will have only 
limited applicability for most physi- 
cians. 


Davip L. COLEMAN, MD 
New Haven, Conn 
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Calendar of Events 


1980 


September 


American Association of Obstetricians & Gyne- 
cologists, Sept 3-6, The Homestead, Hot 
Springs, Va. Contact Secretary E. L. Makows- 
ki, MD, 4200 E Ninth Ave, Denver, CO 80226. 

American Pain Society, second annual meeting, 
Sept 5-7, New York. Contact Dr W. Crawford 
Clark, Dept of Psychiatry, Columbia University, 
722 West 68th St, New York, NY 10032. 

American Association for Surgery of Trauma, 
Sept 18-20, Arizona Biltmore, Phoenix, Ariz. 
Contact the Secretary, J. A. Boswick, Jr, 
University of Colorado, Box C-309, Denver, CO 
80226. 

International Symposium on Islet-Pancreas 
Transplantation and Artificial Pancreas, Sept 
22-23, Athens (immediately preceding the 
European Association for Study of Diabetes 
Congress, Sept 24-27). Contact Prof S. Raptis, 
MD, PO Box 3127, Athens 606, Greece. (Con- 
gress language is English.) 

New England Society for Vascular Surgery, Sept 
25-28, New England Center for Continuing 
Education, Durham, NH. Contact the secreta- 
ry, Nathan P. Couch, MD, Peter Bent Brigham 
Hospital, 721 Huntington Ave, Boston, MA 
02115. 

New England Surgical Society, Sept 26-28, 
Wentworth-by-the-Sea, Portsmouth, NH. Con- 
tact Richard White, Executive Director NESS, 
6 Beacon St Boston, MA 02108. 

American Association for Hand Surgery, Sept 
26-28, New Orleans. Contact the Secretary, G. 
L. Lucas, MD, 2704 Marshall Ct, Madison, WI 
53705. 

American Society of Plastic & Reconstructive 
Surgeons, Sept 28-Oct 3, Hilton Hotel, New 
Orleans. Contact D. F. Whaley, CAE, 29 E 
Madison, Suite 800, Chicago, IL 60602. 


October 


American Academy of Neurological Surgery, 
Oct 1-4, New York City. Contact Dr P. Perot, 80 
Barre St, Charleston, SC 29401. 

Congress of Neurological Surgeons, Oct 5-10, 
Hyatt Regency Hotel, Houston. Contact Secre- 
tary E. R. Laws, Jr, MD, Mayo Clinic, Roches- 
ter, MN 55901. 

American Cancer Society National Conference, 
Gynecologic Cancer, Oct 9-11, Los Angeles 
Hilton, Los Angeles. Contact N. G. Bottiglieri, 
MD, American Cancer Society, 777 Third Ave, 
New York, NY 10017. 

American College of Surgeons Annual Clinical 
Congress, Oct 20-24, Atlanta. Contact Edwin 
Gerrish, MD, ACS, 55 E Erie St, Chicago, IL 
60611. 

American College of Chest Physicians, Oct 26- 
30, Boston, MA. Contact ACCP, 911 Busse 
Hwy, Park Ridge, IL 60068. 

Fifth World Symposium on Pediatric Surgery, 
Acapulco Princess Hotel, Mexico. Contact 
Instituto Nacional de Pediatria DIF; Congress 
Office, Insurgentes Sur 3700, Mexico 22 DG, 
Mexico. 


November 


American Heart Association, Nov 12-15, Fon- 
tainbleau Hotel, Miami. Contact Exec VP W. W. 
Moore, 7320 Greenville Ave, Dallas, TX 
75231. 

Western Surgical Association, Nov 16-19, Hotel 
Utah, Salt Lake City. Contact Secretary Paul E. 
Hodgson, MD, Department of Surgery, Univer- 
sity of Nebraska Medical Center, Omaha, NE 
65105. 

Southern Thoracic Surgical Association, The 
Greenbrier, White Sulpher Springs, WVa. Con- 
tact the secretary, R. B. McElvein, MD, Depart- 
ment of Surgery, University of Alabama, Bir- 
mingham, AL 35294. 


News and Announcements 


News and Announcements: The Edi- 
tor will be pleased to receive for publi- 
cation brief notices of meetings, semi- 
nars, or symposia which are of inter- 
est to the readers of the ARCHIVES. 
News items of appointments, promo- 
tions and developments in the field of 
surgery and related disciplines are 
invited. 


New Scholarship Established.—The 
Hoyt D. Gardner Scholarship in Pre- 
medical Education is being estab- 
lished at Westminster College, Fulton, 
Mo, to honor the current president of 
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the American Medical Association, 
who is an alumnus of the college. Dr 
Gardner, a surgeon from Louisville, is 
a member of the Westminster class of 
1946. 

In announcing the creation of the 
scholarship endowment, Westminster 
Pres J. Harvey Saunders said, "Dr 
Gardner's distinguished career in 
medicine, culminating in his election 
to the presidency of the AMA, has 
brought honor to his alma mater. 
Westminster is proud to recognize the 
aecomplishments of one of its loyal 
and devoted sons by perpetuating his 
name and his contributions to both his 
profession and society at large." 


Calendar/News 
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THE 
OVER TAXED 
MUSCLE 






UNDER USED UNDER PAR 


Our over-mechanized, Insufficient exercise 
sedentary life-style de- increases the natural loss 
prives most people of the of muscular fitness that 
exercise they need to occurs as people grow 
maintain skeletal muscles | older.? Abdominal and an- 
in optimal condition. terior paraspinal muscles, 
Consequently, these mus- particularly, need to be 
cles are often too weak kept up to par since weak- 
or stiff to withstand the ness in these areas is 
stress of unusual, or even probably responsible for 
ordinary, physical activity? lumbosacral strain—the 
most common cause of 
low back pain. * 















OFTEN THE 
CAUSE OF THE 
SPASM/PAIN/ 
SPASM CYCLE 


The outcome of strain on 
little-used, nonsupportive 
skeletal muscles is often 
painful spasm.’ Pain, in 
turn, produces more spasm 
—which causes more pain. 
If the patient is to obtain 
relief, this cycle needs 
to be interrupted as 
soon as possible. 
References: 

1. Rankin EA: 
Contin Educ 3(1): 
46-50, Jan1975. 
2. Therapeutics, when 
muscle spasm hobbles 
your patient. Patient 
Care 8(11):20-37.Junel, 
1974. 3. Kraus H: Geriatrics 


33(6):93-96, June 1978. 4. Bachman DC. 
Noble HB: Mod Med 46(4):34-37, Feb 28. 1978 






OFTEN WHY PATIENTS 
NEED ADJUNCTIVE 
VALIUM (diazepam/Roche) 
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-y | MUSCLE RELAXANT 


To break the spasm/pain/spasm cycle, the 

usual measures—bed rest and moist heat 

application—are often supplemented with 

medication. Because of its long proven 

and potent skeletal muscle relaxant properties, 
the medication most often chosen is Valium. In 
addition, Valium offers advantages that a tricyclic 
muscle relaxant cannot claim: 1) A wide range of 
major indications (cerebral palsy, upper motor neuron 
disorders, athetosis, stiff-man syndrome) as well as 
spasm due to local pathology, such as herniated 
lumbosacral discs or acute muscle strain. 2) Valium is 
used in patients with heart conditions and hyper- 
thyroidism, and in patients being treated with 
anticholinergics or guanethidine-type antihyperten- 
sives. 3) Wider age range (unlike the tricyclic 
agent, adjunctive Valium can be used for skeletal mus- 
cle spasm in patients under 15. Not for use in chil- 
dren under 6 months). 4) No cardiotoxicity. 5) Dosage 
flexibility (three dosage strengths supplied as scored 
tablets). Since drowsiness, fatigue and ataxia occasion- 
ally occur, patients should be cautioned against driv- 
ing or operating hazardous machinery. They should 
also be advised against simultaneous ingestion of 
alcoholic beverages during therapy with Valium. 
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Indications: Tension and anxiety associated 
with anxiety disorders, transient situational dis- 
turbances and functional or organic disorders; 
psychoneurotic states manifested by tension, 
anxiety, apprehension, fatigue, depressive 
symptoms or agitation; symptomatic relief of 
acute agitation, tremor, delirium tremens and 
hallucinosis due to acute alcohol withdrawal; 
adjunctively in skeletal muscle spasm due to 
reflex spasm to local pathology; spasticity 
caused by upper motor neuron disorders; athe- 
tosis, stiff-man syndrome; convulsive disorders 
not for sole therapy). 
he effectiveness of Valium (diazepam/Roche) 

in long-term use, that is, more than 4 months, 
has not been assessed by systematic clinical 
studies. The physician should periodically reas- 
sess the usefulness of the drug for the individual 
patient. 
Contraindicated: Known hypersensitivity to 
the drug. Children under 6 months of age 
Acute narrow angle glaucoma; may be used 
in patients with open angle glaucoma who 
are receiving appropriate therapy. 
Warnings: Not of value in psychotic patients 
Caution against hazardous occupations requir- 
ng complete mental alertness. When used 
adjunctivcly in convulsive disorders, possibility 
of irícrease in frequency and/or severity of 
grand mal seizures may require increased dos- 
age of standard anticonvulsant medication; 
abrupt withdrawal may be associated with tem- 
porary increase in frequency and/or severity of 
Seizures. Advise against simultaneous ingestion 
of alconol and other CNS depressants. With- 
drawal symptoms similar to those with barbi- 
turates.and alcohol have been observed with 
abrupt discontinuation, usually limited to ex- 
tended use and excessive doses. Infrequently, 
milder withdrawal symptoms have been re- 
ported following abrupt discontinuation of 
benzodiazepines atter continuous use, generally 
at higher therapeutic levels, for at least several 
months. After extended therapy, gradually taper 
dosage. Keep addiction-prone individuals under 
careful surveillance because of their predisposi- 
tion to habituation and dependence. 

Us. in Pregnancy: Use of minor 

tranquilizers during first trimester 

should almost always be avoided be- 

cause of increased risk of congenital 

malformations as suggested in sev- 

eral studies. Consider possibility of 

Lea agit when instituting therapy; 

advise patients to discuss therapy if 

they intend to or do become pregnant. 
Precautions: If combined with other psycho- 
tropics or anticonvu sants, consider carefully 
pharmacology of agents employed; drugs such 
as phenothiazines, narcotics, barbiturates, MAO 
inhibitors and other antidepressants may poten- 
tiate its action. Usual precautions indicated in 
patients severely depressed, or with latent de- 
pression, or with suicidal tendencies. Observe 
usual precautions in impaired renal or hepatic 
function. Limit dosage to smallest effective 
amount in elderly and debilitated to preclude 
ataxia or oversedation 
Side Effects: Drowsiness, confusion, diplopia, 
hypotension, changes in libido, nausea, fatigue, 
depression, dysarthria, jaundice, skin rash, 
ataxia, constipation, headache, incontinence, 
changes in salivation, slurred speech, tremor, 
vertigo, urinary retertion, blurred vision. Para- 
doxical reactions such as acute hyperexcited 
states, anxiety, hallucinations, increased muscle 
spasticity, insomnia, rage, sleep disturbances, 
stimulation have been reported; should these 
occur, discontinue drug. Isolated reports of 
neutropenia, jaundice; periodic blood counts 
and liver function tests advisable during long- 
term therapy. 
Dosage: Individualize for maximum beneficial 
effect. Adults: Tension, anxiety and psycho- 
neurotic states, 2 to 10 mg b.i.d. to q.i.d.; 
alcoholism, 10 mg t.i.d. or q.i.d. in first 24 hours, 
then 5 mg t.i.d. or q.i.d. as needed; adjunctively 
in skeletal muscle spasm, 2 to 10 mg t.i.d. or 
q.i.d.; adjunctively in convulsive disorders, 2 to 
10 mg b...d. to q.i.d. Geriatric or debilitated 
patients: 2 to 2⁄2 mg, 1 or 2 times daily initially, 
increasing as needed and tolerated. (See Pre- 
cautions.) Children: 1 to 2¥2 mg t.i.d. or q.i.d 
initially, increasing as needed and tolerated 
(not for use under 6 months) 
Supplied: Valium® Tablets, 2 mg, 5 mg and 
10 mg—bottles of 100 and 500; Tel-E-Dose® 
packages of 100, available in trays of 4 reverse- 
numbered boxes of 25, and in boxes containing 
10 strips of 10; Prescription Paks of 50, available 
in trays of 10. 
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ORIGINAL ARTICLES 


Pancreatic Abscess After Alcoholic Pancreatitis ................... 


A 
t 
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AUGUST 1980 VOLUME 115 NUMBER 8 


Official Publication, International Cardiovascular 
Society and Western Surgical Association 


Philp E. Donahue, MD; Lloyd M. Nyhus, MD; Robert J. Baker, MD, Chicago 
Sgns of sepsis or progressive deterioration suggest the need for debridement and external dependent drainage. 


Wher Does Limb Blood Flow Increase After Aortoiliac Bypass Grafting? ........ssssee908 912 
Paul M. Walker, MD, FRCS(C), K. Wayne Johnston, MD, FRCS(C), FRCS, Toronto 
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Pancreatic Abscess 


After Alcoholic Pancreatitis 


Philip E. Donahue, MD; Lloyd M. Nyhus, MD; Robert J. Baker, MD 


€ Primary pancreatic abscess should be suspected in patients 
with acute or subsiding pancreatitis who have a tender abdomi- 
nal mass with evidence of local and systemic sepsis. These 
individuass have a prolonged course of illness compared with 
patients with uncomplicated pancreatitis. Another group of 
patients without overt signs of sepsis may have abdominal 
masses thought to be pseudocysts, with unexplained tempera- 
ture elevetion and leukocytosis. This latter group may also have 
pancreatic suppuration, termed secondary because of its natural 
history. The distinction between primary and secondary 
abscesses is difficult unless time of onset of the preceding 
pancreatitis is known. Both groups of patients require early, 
thorougheoperation. Signs of sepsis or progressive deterioration 
in patiems with acute pancreatitis must be recognized early 
since unt-eated abscess is usually fatal. Extensive debridement 
and extemal drainage of all abscess cavities present, preferably 
via poste-olateral flank drain sites, are essential to successful 
surgical eatment òf, pancreatic abscess. 

(Arch Surg 115:905-909, 1980) 


7. ge pancreatitis remains a common cause of hospitali- 
zation in adult alcoholic patients. Although most 
episodes resolve with nonsurgical management, the more 
severe cases of acute pancreatitis may be complicated by 
intraparzreatie hemorrhage, pancreatic necrosis, pseudo- 
cyst formation, or pancreatic abscess.'* 

Pancreatic abscess occurs when the products of the acute 
inflammatory reaction in or around the pancreas become 
infected and suppurate. Although there is no generally 
accepted definition of pancreatic abscess that will encom- 
pass every instance of pancreatic sepsis, this report is 
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concerned only with those cases in which a localized 
collection of pus was discovered. The specific reasons for 
progression of pancreatic inflammatory reaction to frank 
abscess in some patients is unknown, but foci of pancreatic 
necrosis and areas of devitalized tissue surrounding the 
pancreas may set the stage for infection from contiguous 
sources. Bacteria from the stomach, biliary tract, and colon 
may gain access to the pancreas by either transmural 
spread, lymphatie routes, or through the bloodstream; on 
occasion, pathogenie bacteria can be cultured from pan- 
creatic secretions. 

The mortality of unrecognized pancreatic abscess has 
been reported to be as high as 100%," whereas appropriate 
surgical drainage of such abscesses can decrease deaths to 
30% to 40%. This review was prompted by our encounter 
during a three-year period with 12 alcoholic patients with 
pancreatic abscess, of whom only one died; analysis of 
clinieal findings points to the fact that abscesses in the 
pancreas may pursue various clinical courses, illustrating 
important aspects of this difficult problem. 


CLINICAL MATERIAL 


Twelve patients with abscesses originating from the pancreas 
were operated on during the last 36 months at the Veterans 
Administration West Side Medical Center, Chicago, forming the 
basis of this report. During this same period, there were 255 
patients with a diagnosis of acute pancreatitis, established by the 
combination of epigastric pain and elevations of serum and/or 
urine amylase levels, or by typical operative findings of pancrea- 
titis in the absence of elevation of amylase levels. The incidence of 
pancreatic abscess in this series was 4.7%; this is the same 
incidence as in most reports and has remained constant in the past 
five decades (Table 1).** The 12 patients with abscess in this series 
were adult male alcoholics whose age at diagnosis ranged from 27 
to 65 years, a mean of 51 years. 

The relationship of onset of symptoms and hospitalization was 
indeterminate in four patients, making a definite assessment of 
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No. of Abscesses 
(% of All Patients 
Period With Acute Pancreatitis 
Institution Pancreatitis) (% of Total) Mortality (%) 


Altemeier and Alexander,’ Uni- 
Jones et al,* Louisville General 

Hospital 1955-1975 13 (3.0) T 5 (38.5) 
Holden et al," Los Angeles 

County 1966-1975 28 20 (71.4) 14 (50.0) 


Alcoholic 


Camer et al,’ Lahey Clinic 1950-1973 

Miller et al,’ University of Mi- 
chigan Ann Arbor Veterans 
Administration 

Donahue et ai, present study 
West Side Veterans Admin- 
istration, Chicago 


1936-1972 


1977-1979 





113 11 (9.8) 25 (22.1) 


12 (100) 


Table 2.—Clinical Summary 


Temperature, 
°c 


Pleural 


Patient Mass Effusion Sepsis 


Epigastric 





38.3 Left upper quadrant 


37.7 
38.0 


Epigastric 
Epigastric 


Left lower quadrant 
+ 


38.3 
38.7 


37.0 
41.6 


Epigastric 
Epigastric 
Epigastric 


38.7 Epigastric, left upper 


quadrant 
38.3 Beg 
38.0 42 


the duration of the individual's disease process a matter of 
speculation; these patients were unable to define the time of onset. 
The remainder had an abrupt onset typical of acute pancreati- 
tis. 

All patients had a definite history of alcohol abuse and ten of the 
12 had been admitted previously for chemically proved acute 
pancreatitis. Epigastric pain was the most common complaint and 
was present in 11 of the 12 patients. One patient experienced left 
flank pain as the presenting complaint; back pain was present in 
six of the 12 and was typically described as a dull, aching pain in 
the distribution of the 12th thoracic to the second lumbar verte- 
bra. 

Fever was present in 11 of the 12 patients and temperatures 
ranged from 38.2 °C to 39.4 °C (Table 2). One patient who was 
afebrile on-admission had a sudden increase in temperature to 41.6 
°C within the first 24 hours. 

Nausea and persistent vomiting were present in four of 12 
patients although all patients had experienced some vomiting. The 
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* Perforation 


= Pseudocyst 
+ Pancreatic 


+ Pseudocyst 


+ Pancreatic 


= Pseudocyst 
- Pseudocyst 
+ Pancreatic 


+ Pancreatic 


+ Pseudocyst 
Pancreatic 


Size of 


Overt Preoperative Abscess, 
Diagnosis 


Pancreatic 


mL Complications 
Delirium trem- 
ens, alcohol- 
ic hepati- 
tis, pneumonia 


Colonic fistula 


Result 











Death 
abscess 


200 Uncomplicated 
colon 
200 


350 


a» Uncomplicated 

Respiratory, Recovery after 45 days 

necrosis renal failure 

Uncomplicated 

Transient pancreatic fistula; 
recurrent abscess (130 
mL) after 10 wk 


Uncomplicated 
Transient pancreatic fistula 
Uncomplicated 


abscess 


abscess 

Uncomplicated 

abscess 

300 and 70 

100, 30, and 
30 


Uncomplicated 


Transient pancreatic fistula 
abscess 


fluid content of the abscess ranged from 200 to 800 mL when 
persistent vomiting occurred; abscesses with volumes of 100 mL or 
less were not associated with repeated episodes of vomiting. 


DIAGNOSTIC STUDIES 


Leukocytosis of 14,000 cells per cubic millimeter or riore was 
frequently present, but not invariably so (Table 3). Polymorphonu- 
clear leukocytes averaged 86%, ranged from 67% to 99%, and all 
differential cell counts demonstrated a shift to the left. Elevations 
of serum and urine amylase levels were present in nine of the 12 
patients; the urine amylase level was diagnostically elevated in 
two of these patients (1 and 11) although the serum amylase level 
was minimally elevated. Serum albumin concentration was lower 
than 3.5 g/dL in eight of 12 patients (mean, 2.4 g/dL). 

Roentgenographie studies of the chest and abdomen were 
obtained in all patients. Four patients had a left-sided pleural 
effusion. No study displayed retroperitoneal gas, or an extraintes- 
tinal air fluid level; there was no characteristic distribution of 
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*No-mal ud to 190 units/dL (serum), 200 units/hr (urine). 


intestinal air, most showing nonspecific paralytic ileus. Pancreatic 
caleifiatiors were seen in abdominal films in seven patients. 

The barium meal was nermal in two of eight cases in which it 
was performed; in six, it showed displacement of the posterior 
gastric wal by a mass in the lesser omental sac or in the left 
subhepatie-space. The patient with left flank pain had a barium 
enema examination that showed a fistulous communication 
between the descending colon and a large abscess surrounding the 
tail o^ the pancreas. 

B-mode sonogrems of the abdomen were obtained in all patients 
and seven showed fluid-filled cavities in the lesser sac with 
numerous internal echoes, findings consistent with abscess; how- 
ever, all seven had clinically obvious, tender, midepigastric masses. 
Three othe” patients had enlargements of the pancreas consistent 
with “pancreatitis” in the first study; subsequent studies in two of 
these latte> patients at intervals of three to seven days showed 
progression to localized collections of fluid (proved to be purulent 
at operation). The sonograms in the two remaining patients were 
interpretee as demonstrating “cystic” lesions of the pancreas; 
these two patients had low-grade fever erroneously attributed to 
extra-abdominal sources. 


CLINICAL COURSE 


Th» patients were separated into two groups. The first group 
(four patients) was not critically ill, had stable or enlarging 
abdominal masses, and had persistent low-grade fever and leuko- 
cytosis thaz suggested an infectious problem. These signs were not 
consilered indicative of abscess because the patients were not 
gravely ill indeed, the patients were thought to have minimal 
pulmonary atelectasis. The leukocytosis was consistent with acute 
pancreatitis and its aceompanying inflammatory response. These 
patients had obvious abscesses in or around their pancreas without 
signe of everwhelming sepsis or frank cardiovascular collapse. 
They were operated on because of a persistent mass in the 
peripancreatic area and were initially thought to have pancreatic 
pseudocyst. 

The second greup (eight patients) had signs of acute and 
life-threatening illness. They experienced an abrupt onset and 
signs of hizh fever and progressive peritonitis. These patients had 
a course more characteristic of pancreatic abscess, and the preop- 
erative diagnosis was abscess in seven instances. Colonic perfora- 
tion 5f “umknown cause" was the working diagnosis in one other 
patient (Table 3). 
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Table 3.—Laboratory Data 


Polymorphonuclear Amylases: 
Hemoglobin Leukocytes/ Serum/Urine 
Patient Level g/dl WBC Count, x10° Band Forms Units /hr* Serum Albumin, g/dL 

1 15.0 10.0 55/25 200/850 : 
2 11 18.5 73/13 50/100 2.3 
3 8.0 15.2 92/2 1,000/500 2.0 
4 97 24.5 70/19 900/2,000 1.8 
5 13 14.0 50/17 1,000/1,000 : 2.7 
6 14 14.0 90/9 3,900/850 2.8 
"n 143 7.9 69/8 135/40 3.9 
8 13.0 14 87/1 240/— 3.6 
9 11.0 13.9 52/42 4,900/16,000 3.2 
70 92 17.6 87/1 750/— 3.5 
Ti 125 19.8 89/3 370/8,000 3.2 
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76/12 500/6,000 





OPERATIVE FINDINGS 


A single abscess cavity was found and drained in seven patients 
and multiple abscess cavities in five. Abscesses were intrapan- 
creatie or peripancreatic, within and/or contiguous to the pan- 
creatic substance. One patient had an additional “metastatic” 
abscess in the left groin, and four others had subhepatic collections 
of purulent material (one or more) separate from the major 
abscess cavity. 

Drainage by the transperitoneal route was performed, with 
meticulous examination of the subhepatic and peripancreatic 
spaces. The technique of bimanual palpation, with the surgeon's 
finger or fingers within the abscess cavity compressing all boun- 
daries of the abscess against the fingers of the other hand on the 
outside margin, was used to discover any undrained loculations. 
The frequency with which major anatomic structures were incor- 
porated in the wall of the cavity (aorta, splenic artery and vein, 
portal triad, and wall of the colon) provided ample reason for 
cautious dissection; purulent areas were unroofed and Silastic 
sump tubes as well as soft rubber drains were inserted via the 
most accessible route. 

The posterolateral flank drainage route was not feasible in four 
of the cases because contiguous structures prevented dependent 
drainage. In these cases, the most direct route for the drains 
through a separate incision was used. No abscess was drained 
through the primary incision. 

Reoperation during the initial hospitalization was not required 
in any patient. One patient with recurrent abscess had a symptom- 
free interval at home and was readmitted two months later with 
recrudescence of fever, hyperamylasemia, pleural effusion, and 
abdominal mass. 


COMPLICATIONS 


The single factor responsible for the most serious complication 
was delay. in diagnosis. The only death occurred in a patient with 
pneumonia, Laennec’s cirrhosis with ascites, and an abdominal 
mass. This patient was thought to be “too ill” for surgical 
exploration and there was an attempt to improve his clinical (and 
nutritional) state while awaiting stabilization of his hepatic 
failure. The mass perforated into the peritoneal cavity on the fifth 
hospital day and peritonitis developed in the patient. This is 
typical of that situation in which a patient is considered “too sick 
to have surgical exploration,” when in fact the patient is too ill not 
to be operated on. 
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Overt respiratory insufficiency developed in one patient due to 
pancreatic abscess that perforated into the left pleural space, 
requiring ventilator support. Empyema of the left pleural space 
ensued and was treated with closed-tube thoracostomy preopera- 
tively. Multiple intra-abdominal abscesses were found at opera- 
tion. After adequate surgical drainage, oliguric renal failure was 
treated and it resolved during the 45-day postoperative course. 

Low-volume external pancreatic fistula through sump drain 
sites developed in three patients. Drainage through the sumps was 
minimal, and drainage ceased within the first month postopera- 
tively in all instances. Bits of necrotic debris (with the microscopic 
appearance of inflammatory fat necrosis) were discharged from 
the drain site after operation. In one patient, the end of a long 
latex rubber drain had been left in situ for 12 days; when 
intermittent fever occurred on the 12th and 14th days postopera- 
tively, the drain was removed and necrotic tissue and 20 to 30 mL 
of pus exuded from the drain site. Prompt resolution of the fever 
ensued. 

The patient with the descending colon fistula was treated by 
temporary colostomy, and prompt healing ensued. Subsequent 
barium enema and colonoscopie examination showed no abnormal- 
ities of the mucosa of the colon; after colostomy closure, the 
patient has been asymptomatic for 30 months.* 


ISOLATION OF BACTERIA 


Bacteria were recovered from aerobic cultures of nine patients' 
abscesses; anaerobic bacteria were sought in all specimens but 
were not recovered in any. Nonenteric Staphylococcus or Strepto- 
coccus sp were obtained in five, Klebsiella sp in five, Citrobacter sp 
in two, and Pneumococcus, Serratia, and Proteus sp in one 
instance each. More than one organism was cultured in six of the 
12 patients. Preoperative antibioties, an aminoglycoside and clin- 
damycin, were used in eight of the 12 cases. These antibiotics may 
explain the absence of anaerobes in the isolates. A similar dearth 
of anaerobic bacteria has been characteristic of several large 
series of pancreatic abscesses,*'' a fact that seems surprising in 
view of the necrosis of pancreas that usually precedes the devel- 
opment of the abscess. 


COMMENT 


Pancreatic abscess can be a catastrophic complication of 
acute pancreatic inflammation and has been so recognized 
since the classic description by Fitz in 1889. He described 
suppurative pancreatitis as a fatal sequel to episodes of 
abdominal pain of pancreatitis followed several days to 
weeks later by high fever (temperatures of 40 °C) and a 
distended abdomen. This course is now known to signify 
infection in and about the pancreas and peripancreatic 
tissue. 

One question that remains about suppurative pancreati- 
tis is whether the term “pancreatic abscess” should be 
reserved solely for those patients with a life-threatening 
disease process, whose abscess evolves rapidly and is 
culminated by severe sepsis. Such a clinical course is 
characterized by the term “primary abscess,” which infers 
the direct relationship between an acute episode of pan- 
creatic inflammation and subsequent infection, suppura- 
tion, and accumulation of necrotic debris in and around the 
pancreas.’ !? 

Another group of patients with an abscess of the pan- 
creas have a more insidious onset of the disease and do not 
have a clear temporal relationship between their disease 
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and an acute attack of pancreatitis. This latter type can be 
included within the spectrum of the term pancreatic 
abscess, but probably should be categorized as having an 
infected pseudocyst of the pancreas. The term “secondary 
abscess” has been used to describe these patients and is 
used to indicate that there was an interval (usually more 
than two weeks, and often an indeterminate length of 
time) after an inflammatory process before the abscess 
became apparent.' Equally important, the course of the 
illness is less catastrophie, sepsis is not as prominent a 
feature, and survival data are better than in patients with 
a primary abscess. 

À review of the clinical course in patients may not allow 
convenient separation into these two categories. as in the 
present series in which only eight of 12 patients described 
an onset of their illness that was suggestive of primary 
abscess. Since the clinical course in these eigh= patients 
was comparable with that in those patients with an 
insidious onset of abscess, the conclusion that those with 
infected pseudocysts are not as seriously ill as patients 
with primary abscess may not be warranted. Certainly, 
treatment in the two situations is the same: internal 
drainage of either infected pseudocysts with signs of 
systemic sepsis or primary abscesses, should not be under- 
taken. The distinction is unnecessary and perhaps 
unwise. 

It is suggested, therefore, that clinicians should be 
alerted to this difference in the initial observation of 
patients with pancreatic abscess. The cardinal signs of 
abscess are high fever, clinical evidence of bacteremia and 
septicemia (tachypnea, tachycardia, chills, and hypoten- 
sion), a rapidly enlarging abdominal mass, or multisystem 
organ failure in a patient with severe pancreatitis.'*.9? 
The clinical diagnosis of pancreatic abscess in such patients 
can be made with reasonable certainty, especially if all of 
these signs are present. However, an individual patient 
may display only one or several signs suggestive of abscess, 
and the diagnosis can be less certain." Furthermore, 
differentiating the patient with suppuration from the 
patient with acute severe pancreatitis (pancreatic phleg- 
mon) is often difficult. All patients with severe pancreati- 
tis will have fever, leukocytosis, and abdominal pain. One 
must always be alert to the possibility of pancreatic sepsis 
and should serially evaluate abdominal and systemic signs 
to determine whether improvement in the individual’s 
condition has occurred. When this is not the case, cperation 
should be considered. The present series illustrates that 
some individuals with abscess have a relatively benign 
clinical course, but persistent leukocytosis, tachycardia, 
and intermittent spiking fever cannot be dismissed as 
unimportant. Increasing respiratory rate with progressive 
hypoxia and hypocarbia is especially alarming. 

Once an abscess has evolved, prompt external drainage is 
mandatory. Only in this way can the complications of 
erosion of contiguous structures or peritonitis be avoided. 
Consequences, such as diffuse peritonitis, massive hemor- 
rhage, and septicemia, are common causes of death. 
Although successful internal gastric drainage of an abscess 
cavity that has a common wall with the stomach has been 
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pe reported, it is never advisable to drain such an abscess by a 
Roux-2n-Y segment of jejunum, since the abscess cavity 
wall is not suitable for anastomosis. Likewise, if the 
abscess cavity is contiguous but not firmly adherent to the 
posterior wall o^ the stomach, attempts to create an 
anastemosis between the posterior wall of the stomach and 
the anterior wall of the abscess cavity are equally ill- 
advised. On balance, the safest and most reliable tech- 
nique is drainage to the outside, using the posterior flank 
approach to provide the most dependent drain sites, and 
sump catheters for most effective removal of thick exudate 
and dobris.'* 5 

It is common fcr patients with pancreatic abscess to have 
persistent sepsis after surgical drainage or to have second 
operations for d-ainage when the pancreas continues to 
undergo necrosis and suppuration. Warshaw'* reported 
that ene third of the patients required a second surgical 
procedure to drain recurrent abscesses, and Paloyan and 
associates'* found that five of seven patients had a second 
drainage procedure. Holden et al? contended that one 
patient in four required reoperation, whereas one half of 
the 23 patients in his series continued to have signs of 
sepsis after the initial procedure. Only one patient in this 
small series required reoperation, and one other had two 
brief episodes of fever and chills treated nonoperatively at 
intervals of twe and five weeks after initial drainage. 
Meticulous attention to operative detail and aggressive, 
thorough exploration should diminish the number of sec- 
ondary operatiens but certainly does not exclude the 
possibility of recurrence. Drains should be left in situ until 





drainage becomes serous or stops; this is a minimum of 
seven to ten days in most cases. 

Undue reliance on antibiotics to eradicate "occult" sepsis 
has been an unfortunate practice, particularly since broad- 
spectrum antibiotics are always used. Prophylactic antibio- 
tics have been thought to be ineffective in preventing 
septic complications of acute pancreatitis in prospective 
trials,'^?" and no evidence exists that treatment of pan- 
creatic suppuration with potent broad-spectrum agents 
will substantially affect the clinieal course. At this time, 
cefoxitin or clindamycin-gentamicin sulfate therapeutic 
regimens would seem to be the preferred agents before 
culture results are available. 

Patients with discernible masses may have a sudden and 
dramatic decrease in the size of the mass, erroneously 
suggesting partial resolution of the inflammatory process. 
Even though intra-abdominal abscesses are known to erode 
and drain spontaneously into contiguous structures,” it is 
hazardous to assume that a decrease in the size of a mass 
indicates satisfactory and complete drainage; if sonogra- 
phy or computerized tomographic scans are inconclusive, 
surgical exploration to complete the process of debride- 
ment and drainage of the abscess cavity is necessary.'^^' 
Gradual resolution of pancreatic pseudocysts can occur on 
hyperalimentation, but this process is not comparable. 


Nonproprietary Names and Trademarks of Drugs 


Cefoxitin—Meforin. 
Clindamycin—Cleocin. 
Gentamicin sulfate—Garamycin. 
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CARBENICILLIN DISODIUM 


L-gm, 2-gm, 5-gm, and 10-gm vials and 30-gm Bulk Pharmacy Package 


Indications: Primarily for treatment of infec- 
tions due to susceprible strains of Pse 

aeruginosa, Proteus species (particularly indole- 
positive strains), and certain Escherichia coli. 
Clinical effectivemess has been demonstrated in 
the following infections when due to these orga- 
nisms: Severe systemic infections and septice- 
mia, including meningitis due to Hemophilus in- 
fluenzae and Streptacoccus pneumoniae; geni- 
tourinary tract infections including those due to 
Neisseria gonorrhoeze, Enterobacter, and S. faecalis 
(enterococcus); acute and chronic respiratory in- 
fections (though clinical improvement has been 
shown, bacteriolagic cures cannot be expected 
in patients with chronic respiratory disease and 
cystic fibrosis); sc't-tissue infections. Also indi- 
cated in the following infections due to suscepti- 
ble anaerobic bacteria: Sepricemia; lower res- 
piratory tract infections such as empyema, an- 
aerobic pneumon:tis and lung abscess; intra- 
abdominal infections such as peritonitis and 
intra-abdominal abscess (typically resulting from 
anaerobie organisms resident in the norma 
gastrointestinal tract); infections of the female 
pelvis and genital tract such as endometritis, 
pelvic inflammatory disease, pelvic abscess and 
salpingitis; skin and soft-tissue infections. 
Although indicated primarily in gram-negative 
infections, activity against gram-positive orga- 
nisms should be kept in mind when both gram- 
positive and gram-negative organisms are iso- 
lated (see Actions). 

In infections due to certaim susceptible strains of 
Ps. aeruginosa, clinical efficacy may be enhanced 
by combined therapy with gentamicin sulfate in 
full therapeutic dosages (see gentamicin sulfate 
package insert). 

NOTE: During therapy sensitivity testing 
should be repeated frequently to detect the pos- 
sible emergenceof resistant organisms. 

Actions: Organisms found to be susceptible in 
vitro include: GRAM-NEGATIVE 
ORGANISMS—Ps. aeruginosa, Proteus mirabi- 
lis, Pr. morgani, Pr. retegeri, Pr. vulgaris, E. coli, 
Enterobacter spp. Salmonella spp, H. influenzae, 
Neisseria spp, Bacteroides sop, and Fusobacterium spp. 
GRAM-POSITIVE ORGANISMS— 
Staphylococcus awreus (nor.-penicillinase produc- 
ing), Staph. albws, S. pneumoniae, beta-hemolytic 
streptoeocci, S. faecalis, Clostridium spp, Pepto- 
coccus spp, and'Peptostreptococcus spp. 

In vitro synergism between Geopen (carbenicil- 
lin disodium) and gentamicin sulfate has been 
demonstrated for certain strains of Ps. aeruginosa. 


Some newly emerging pathogenic strains of 
Herellea, Mima, Citrobacter, and Serratia have also 
shown in vitro susceptibility. 

Not stable in the presence of penicillinase. Most 
Klebsiella species are resistant. Some strains of 
Pseudomonas have developed resistance fairly 
rapidly. 

Contraindications: Known penicillin allergy. 
Warnings: Serious and occasional fatal hyper- 
sensitivity (anaphylactic) reactions have been 
reported in patients on penicillin therapy. These 
reactions are more apt to occur in individuals 
with a history of sensitivity to multiple allergens. 
Observe patients with renal impairment for 
bleeding manifestations and adhere strictly to 
dosage recommendations; if bleeding manifesta- 
tions appear, discontinue antibiotic and insti- 
tute appropriate therapy. 

Individuals with history of penicillin hypersensi- 
tivity reactions have experienced severe hyper- 
sensitivity reactions when treated with a cepha- 
losporin. Before therapy with a penicillin, care- 
ful inquiry should be made concerning previous 
hypersensitivity reactions to penicillins, cepha- 
losporins, and other allergens. If an allergic re- 
action occurs, appropriate therapy should be in- 
stituted and discontinuance of carbenicillin 
therapy considered, unless the infection is life 
threatening and only amenable to carbenicillin 
therapy. The usual agents (antihistamines, pres- 
sor amines, and corticosteroids) should be read- 
ily available. 

SERIOUS ANAPHYLACTOID REAC- 
TIONS REQUIRE IMMEDIATE EMER- 
GENCY TREATMENT WITH 
EPINEPHRINE. OXYGEN AND IN- 
TRAVENOUS CORTICOSTEROIDS 
SHOULD ALSO BE ADMINISTERED AS 
INDICATED. 

Usage in Pregnancy: Safety for use in pregnancy 
has not been established. 

Precautions: As with any other potent agent, it 
is advisable to check periodically for organ- 
system dysfunction, including renal, hepatic, 
and hematopoietic systems, during prolonged 
therapy. Emergence of resistant organisms, such 
as Klebsiella spp and Serratia spp, which may 
cause superinfection, should be kept in mind. 
Each gram contains 4.7 mEq sodium; in patients 
where sodium restriction is necessary, such as 
cardiac patients, periodic electrolyte determina- 
tions and monitoring of cardiac status should be 
made. In a few patients receiving high doses, 
hypokalemia has been reported; periodic serum 
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potassium determinations should be made and 
corrective measures should be implemented 
when necessary. As with any penicillin prepara- 
tion, an allergic response, including anaphy- 
laxis, may occur, particularly in a hypersen- 
sitive individual. Cases of gonorrhea with a sus- 
pected primary lesion of syphilis should have 
darkfield examinations before treatment. In all 
other cases where concomitant syphilis is sus- 
pected, monthly serological tests should be 
made for a minimum of 4 months. 
Intramuscular injections should be made well 
within the body of a relatively large muscle (not 
into the lower and mid-third of the upper arm), 
and aspiration is necessary to help avoid inad- 
vertent injection into a blood vessel. Intrave- 
nous infusion should be given as slowly as possi- 
ble. Reconstituted solution should be discarded 
after 24 hours if stored at room temperature, af- 
ter 72 hours if refrigerated. Reconstituted Bulk 
Pharmacy Package solution should not be 
used for direct infusion. The maximum recom- 
mended dose is 40 gm per day; intramuscular in- 
jections should not exceed 2 gm per injection. 
Adverse Reactions: Hypersensitivity Reactions— 
Skin rashes, pruritus, urticaria, drug fever, and 
anaphylactic reactions. Gastrointestinal 
Disturbances— Nausea. Hemic and Lymphatic 
Systems— Anemia, thrombocytopenia, leukope- 
nia, neutropenia, and eosinophilia. Blood, He- 
patic, and Renal Studies- SGOT and SGPT eleva- 
tions have been observed, particularly in chil- 
dren. To date, no clinical manifestations of he- 
patic or renal disorders have been demonstrated. 
CNS- Convulsions or neuromuscular irritability 
could occur with excessively high serum levels. 
Other— Pain at the site of injection, rarely ac- 
companied by induration; in uremic patients re- 
ceiving high doses (24 gm/day), hemorrhagic 
manifestations associated with abnormalities of 
coagulation tests, such as clotting and pro- 
thrombin time. Vein Irritation and Phlebitis— 
Particularly when undiluted solution is injected 
directly into the vein. 

How Supplied: Available in 1-gm, 2-gm, and 
5-gm vials for IM/IV use; 2-gm, 5-gm, and 
10-gm Piggyback Units for IV use; and 30-gm 
Bulk Pharmacy Package. 

For Full Prescribing Information, please see package 
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When Does Limb Blood Flow Increase 
After Aortoiliac Bypass Grafting? 


Paul M. Walker, MD, FRCS(C), K. Wayne Johnston, MD, FRCS(C), FRCS 


* We have measured changes that occur in resting and 
hyperemic calf muscle blood flow throughout the operative 
course of nine patients undergoing aortoiliac grafting for periph- 
eral arterial occlusive disease. There were four patients with 
combined aortoiliac and femoropopliteal disease, and five 
patients with isolated aortoiliac disease. In all patients, reactive 
hyperemia was absent when the aortic cross clamp was 
removed. Postoperatively, calf muscle blood flow did not 
increase substantially for 24 hours regardless of the presence or 
absence of coexisting femoropopliteal occlusive disease. Know- 
ing that calf muscle blood flow does not increase immediately 
postoperatively may explain why pulses may not be palpable 
immediately and why the limb may remain cool for several hours. 
Also, this reaffirms that it is best to delay any decision on distal 
femoropopliteal repair until the outcome of the proximal recon- 
struction can be assessed. 

(Arch Surg 115:912-915, 1980) 


fter successful aortoiliac bypass grafting for peripheral 
arterial occlusive disease, the distal pulses may be 
difficult to palpate and the limbs may remain pale and cool 
for many hours. This is a source of concern for the surgeon 
since he may have difficulty determining if the operation 
has been a success or a failure. 

The purpose of this study is to document the changes 
that oecur in calf muscle blood flow during the intraopera- 
tive and postoperative course of patients undergoing aor- 
toiliac surgery, and to determine when an increase in distal 
blood flow should be expected to occur after successful 
operation and what influence coexisting femoropopliteal 
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occlusive disease may have on the magnitude and the 
timing of the increase in the distal limb blood flow. 


METHODS 


We have studied nine consecutive patients undergoing elective 
aortoiliac or aortofemoral bypass grafting for peripheral arterial 
occlusive disease. The severity and distribution of the occlusive 
disease was accurately localized by arteriography and vascular 
laboratory investigations. 

Calf muscle blood flow was measured using a self-calibrating 
mercury-in-Silastic strain gauge plethysmograph placed around 
the calf at its greatest diameter. A contoured thigh blood pressure 
cuff was positioned just above the femoral condyle and connected 
to a rapid-inflation apparatus, capable of inflating and deflating 
the cuff in 1 s. We chose to use plethysmography as the method for 
measuring blood flow because we wanted to be able to make 
repeated measurements quickly. This would not be possible if a 
xenon washout technique were used; although, perhaps, it could 
yield more information concerning nutritional blood flow. Resting 
calf muscle blood flow was measured preoperatively and at 
half-hour intervals during the operative course up to the point of 
aortic cross-clamping. After aortic declamping, calf muscle blood 
flow was measured at 15-s intervals for five minutes, at 30-s 
intervals for ten minutes, and at half-hour intervals for four hours. 
The resting calf muscle blood flow was again measured 24 hours 
postoperatively. The peak. calf blood flow of reactive hyperemia 
after five minutes of ischemia was measured preoperatively and 
24 hours postoperatively. Ischemia was produced by inflating the 
thigh cuff to 300 mm Hg. 

Cardiac output was determined using a Swan-Ganz thermodilu- 
tion catheter and iced saline injections. Cardiac output measure- 
ments were made at half-hour intervals during the operative 
period, and after aortic declamping every minute for ten minutes. 
Postoperatively, measurements were made at half-hour intervals 
for four hours and again at 24 hours. Blood pressure and pulse rate 
were recorded frequently throughout the operation. The calf skin 
temperature was recorded each time calf muscle blood flow was 
measured using a thermistor. 
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The operation performed on this group of patients was stan- 
dardized. A knitted Daeron graft of appropriate size was sutured 
end-to-end to the aorta just below the renal arteries and the distal 
end was sutured end-to-side to the external iliac or common 
femoral arteries. Because multiple measurements of muscle blood 
flow were made, often only a few. seconds apart, it was not 
technically feasible to make measurements from both extremities. 
Therefore, we used only the right leg in each patient. In each case, 
after completion of the proximal anastomosis, the right distal 
anastomosis was completed and blood flow was reestablished to 
the right leg. Particular care was taken in performing the 
anastomoses so that reclamping would not be necessary due to 
excessive bleeding. 


RESULTS 


There were four male and five female patients with an 
average age of 55 years (Table 1). The indication for 
operation was severe disabling claudication in five patients 
and ischemic night or rest pain in four patients. Arteriog- 
raphy showed isolated aortoiliac disease in five patients, 
four with total occlusion and one with a severe stenosis. 
Four patients had combined aortoiliac and femoropopliteal 
disease. All patients were cigarette smokers, and one 
patient was an insulin-dependent diabetic. 


Resting Calf Muscle Blood Flow 


Normal resting calf muscle blood flow in patients with- 
out vascular disease is 3.6 + 1.8 mL/100 g/min.’ For the 
entire group of nine patients, preoperatively the mean 


Table 1.—Preoperative Data on Nine Patients Undergoing 
Elective Aortoiliac Bypass Grafting 














Ankle/Arm 
Systolic 
indication Pressure 
Patient/Age, for ———— Arteriogram 
yr Operation L R Findings* 
2/53 Night pain 0.75 0.73 AIO 
3/55 Claudication 0.46 0.47 AIO 
4/57 Claudication 0.32 0.49 AIO 
5/57 Claudication 0.36 0.69 AIO 
6/61 Ciaudication 0.56 0.48 AIO, FPO 
7/56 Night pain 0.19 0.19 AIO, FPS 
8/56 Night pain 0.36 0.51 AIO, FPS 
9/55 Night pain 0.55 0.63 AIS, FPS 








*AIO indicates aortoiliac obstruction; AIS, aortoiliac stenosis; FPO, 
femoropopliteal obstruction; and FPS, femoropopliteal stenosis. 


resting calf muscle blood flow was 2.5 + 0.6 mL/100 g/min 


(Table 2). There was no statistical difference between the 
blood flow in those patients with only aortoiliac disease 
(2.9 + 0.8 mL/100 g/min) and those with combined aortoil- 
iac and femoral popliteal occlusive disease (2.4 + 0.7 mL/ 
100 g/min). The resting muscle blood flow in those patients 
with claudication was 2.8 + 0.7 mL/100 g/min and with 
rest or night pain was 2.2 + 0.6 mL/100 g/min. During the 
operation, the calf muscle blood flow remained at its 
preoperative value up to the point of aortic cross-clamping, 
and then fell to unrecordable levels. Undoubtedly, some 
collateral flow was still present in the extremity, but not 
sufficient for our methods to detect. When the aortic clamp 
was removed and the limb revascularized, the calf muscle 
blood flow rose slowly during several minutes to its 
preoperative value. Within one minute of aortic declamp- 
ing, the mean calf muscle blood flow in all nine patients 
was 2.7 + 133 mL/100 g/min, and by four hours postde- 


. clamping it had risen to 3.1 + 1.1 mL/100 g/min. Again, 


there was no difference between the blood flow in those 
patients with only aortoiliac disease and those with com- 
bined aortoiliac and femoropopliteal disease. As well, there 
was no difference between those patients with claudica- 
tion, or those with rest or night pain. Twenty-four hours 
postoperatively, the mean resting calf muscle blood flow 
had increased significantly over the preoperative value to 
4.0 + 0.9 mL/100 g/min (P < .01). In those patients with 
aortoiliae disease alone, resting calf muscle blood flow was 
3.8 + 0.2 mL/100 g/min and in those with combined 
disease, 4.2 + 1.2 mL/100 g/min. 


Peak Flow of Reactive Hyperemia 


Preoperatively, the peak flow for all patients after five 
minutes of tourniquet ischemia was 7.4 + 2.8 mL/100 
g/min compared with a normal value in subjects without 
vascular disease of 39.6 + 1.2 mL/100 g/min.’ In those 
patients with only aortoiliac disease, the mean peak flow 
was 9.5 + 5.5 mL/100 g/min, and in those with combined 
disease it was 4.9 + 1.9 mL/100 g/min. This difference was 
statistically significant (P < .01). In those patients with 
claudication, the peak flow was 10.6 + 4.3 mL/100 g/min, 
and in those with rest or night pain it was 3.4 + 16 
mL/100 g/min (P < .01). 

Twenty-four hours postoperatively, the mean peak flow 
for all patients was 14.2 + 2.7 mL/100 g/min. This increase 
over the preoperative values was statistically significant 


Table 2.—Changes in Calf Muscle Blood Flow During Operative and Postoperative. Course 


Mean Resting Calf 


Muscle Blood Flow, mL/ 
100 g/min 


————————————————————————————————U 


Patient Groups 


Preoperative At Declamping 





Aortailiac disease only 
(N= 5) 
Combined aortoiliac 


and femoropopliteal 
disease (N — 4) 
All patients (N = 9) 
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Postoperative 


Mean Peak Blood 
Flow of Reactive 
Hyperemia, mL/100 g/min 
c RA re 


Preoperative Postoperative 


4 hr 24 hr 
Postoperative 








15.5 + 2.9 


14.7 + 3.0 
14.2 + 2.7 
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(P < .001). There was no statistical difference between the 
blood flow in those patients with isolated aortoiliac disease 
(15.2 + 2.9 mL/100 g/min) and those with combined dis- 
ease (14.7 + 2.0 mL/100 g/min). Again, if the symptoms 
were considered, there was no statistical difference. At the 
point of aortic declamping, after an average of 60 minutes 
ischemia, one would expect a significant reactive hyper- 
emic peak flow. However, in spite of multiple measure- 
ments during the first ten minutes after declamping, we 
could not document an increase in calf muscle blood flow 
above the resting level in any patient. 

Blood pressure and pulse rate remained constant 
throughout the operative course of these patients, and no 
period of hypotension was recorded. Cardiae output 
decreased temporarily during induction of general anes- 
thesia, again when the aorta was cross clamped, and 
remained depressed until the aortic clamp was removed. 
After declamping, in all patients, the cardiac outputs 
slowly returned to preclamp levels. The skin temperatures 
decreased from a mean of 32.0 + 0.5 °C at the start of the 
operation to a mean of 28.0 + 0.6 °C at the time of aortic 
declamping. 

These patients have been followed up for 12 to 18 
months. All have been relieved of their preoperative symp- 
toms, and none have required further surgical interven- 
tion. 

COMMENT 

Reactive hyperemia is the temporary increase in limb 
blood flow that follows a short period of limb ischemia.’ In 
patients without vascular occlusive disease, after five 
minutes of tourniquet ischemia, limb blood flow increases 
and peak flow rates are usually ten times the resting 
muscle blood flow levels. The flow returns to the resting 
value in approximately one minute. The cause of this 
response remains somewhat obscure. In 1925, Lewis and 
Grant' showed that reactive hyperemia was independent 
of somatic and sympathetic innervation. Folkow® explained 
reactive hyperemia on a myogenic basis. He postulated 
that the arterioles dilated passively when the stimulus to 
contract (ie, transmural pressure) was removed. However, 
if the transmural pressure is maintained by filling the limb 
with blood by partial venous occlusion prior to the period of 
ischemia, the reactive hyperemic response is not abolished.* 
À chemical theory of reactive hyperemia was proposed by 
Guyton et al.’ They believed that the ischemic limb liber- 
ated vasodilating agents, and that these caused the imme- 
diate increase in the limb blood flow that persisted until 
the metabolites were washed out. However, a specific 
vasodilating metabolite has not been isolated in venous 
return from the ischemic limb.* 

In patients with peripheral arterial occlusive disease, the 
pattern of reactive hyperemia after five minutes of tour- 
niquet ischemia is altered.’ Peak flow is reduced and 
delayed in its appearance and the response is prolonged. 
Our studies are in agreement with this. Our preoperative 
measurements of resting calf muscle blood flow, and peak 
flow after reactive hyperemia agree with published 
results.'^ Also, our results reaffirm that resting calf muscle 
blood flow measurements do not distinguish between 
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patients with aortoiliac occlusive disease and those with 
combined aortoiliac and femoropopliteal disease. 

Of importance to note concerning our patients who had 
aortoiliac bypass surgery for occlusive disease was our 
inability to measure an increase in distal blood flow at the 
point of aortic declamping, regardless of the presence or 
absence of coexisting femoropopliteal occlusive disease. 
Several previous reports have described reactive hypere- 
mia after vascular reconstruction?" However, they 
tended to combine patients undergoing both proximal and 
distal repair for occlusive disease and aneurysm resections, 
and they measured blood flow at different points in the 
operative course. Also in this study, we demonstrated that 
calf muscle blood flow did not increase for many hours 
after successful aortoiliac bypass grafting for occlusive 
vascular disease. 

There are several factors that could explain this lack of 
intraoperative reactive hyperemia and delayed inerease in 
calf muscle blood flow. If the cardiac output decreased 
when the aortic clamp was removed, hypotension could 
occur and as a consequence distal limb blood flow could 
decrease. However, in our study there were no episodes of 
hypotension and cardiac output increased after removal of 
the aortic clamp. A reduction in limb temperature is known 
to reduce the peak flow of reactive hyperemia.'* However, 
the mean decrease of 4 °C recorded in our patients is not 
enough to completely abolish reactive hyperemia. The 
duration of limb ischemia could be an important factor, 
since the mean duration of aortic cross-clamping was 60 
minutes compared with the five minutes of tourniquet 
ischemia used in the preoperative and postoperative mea- 
surements. In a group of patients without vascular disease 
undergoing orthopedic procedures, where the ischemic 
time averaged 60 minutes, Kroese” found that there was 
still significant reactive hyperemia, with immediate peak 
flows greater than 25 mL/100 g/min in all patients. 

The lack of an increased blood flow to the extremity at 
the point of declamping remains difficult to explain. In the 
case of those patients operated on for isolated aortoiliac 
occlusion, at declamping the femoral arteries receive blood 
under normal pressure, and yet no evidence of increased 
blood flow or reactive hyperemia could be observec for up 
to 24 hours. One possible explanation may.be that there are 
changes in the vascular bed of the legs when subjected to 
prolonged ischemia, such as during this operation. Ferivas- 
cular edema, and capillary plugging may occur in these 
patients, and so restrict blood flow initially. Strock and 
Majno' noted these changes when animal extremities 
were subjected to prolonged ischemia. As well, the zrterial 
tree of these legs may be constricted in a more permanent 
way because they have a lower-than-normal perfusion 
pressure preoperatively due to the proximal aortoiliac 
occlusion. It may be that they can dilate gradually under 
the influence of the new higher perfusion pressure postop- 
eratively. A definitive answer to this would require further 
studies, which we have not performed. However, it is not 
uncommon to note an increase in the size of the femoral 
arteries on follow-up arteriography after successful aor- 
toiliac reconstruction. 
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capacity tc earry blood occurred slowly, over the first 24 
hours posteperat vely, both in patients with isolated aor- 
toiliae disease as well as in those with combined aortoiliac 
and femoropopliteal disease. 

— The observation of delayed increase in limb flow after 
operation stresses the diffieulty of determining the success 
of aortoiliac surgery intraoperatively. Although clinical 
evaluation by arteriography and noninvasive measure- 
ments may be cf value in assessing early success of an 
aortoiliac "epair, especially when femoropopliteal disease 
coexists, if is probably best to delay the decision on distal 
repair untl the outcome of the proximal reconstruction has 
been observed. Eaird et al'* and Sumner and Strandness^ 
found that preeperative and intraoperative thigh and 
ankle pressure measurements could not predict accurately 
which patients would require more distal reconstruction. 
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for Wound Management 
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cal art sewes examining 
details of *he healing 
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interpretetion, 3 Cross- 
section œ a wound is 
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The healing process 
began the moment an 
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A scab compcsed of 
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the cleamup process: 
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Consider the Relationship of 
Dressing to Wound Phase 

We believe the development of a func- 
tional dressing comes only with in-depth 
understanding of how wounds heal. 
What happens? When? During the 
phase of healing shown (facing page), 
exudates can create a fertile medium 
for bacteria. Dressings are needed that 
help wick exudates away quickly and 
efficiently. SOF-WICK* Sponges reflect 
this understanding. 


Designed to Aid Healing and 
Provide Convenience 

The SOF-WICK sponges are made of a 
unique non-woven fabric that provides 
(1) high absorbency; : 
(2) fast wicking to 
remove exudate from 
the wound site and 
help reduce risk of 
infection; (3) softness 
and conformability 
for patient comfort. 
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In addition. the SOF-WICK Drain 
Sponge comes pre-cut to fit around 
most drains and catheters. No need for 
sterile scissors. No time lost cutting 
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and Drain Sponges are packaged 
PATIENT-READY* Sterile. 


Attuned toProfessional Needs 
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Wound Management System. Your 
Johnson & Johnson representatives 
know the system. They can deliver the 
expertise, services and educational 

aids that make it work. Ask them 

to show you our Postoperative 

Wound Management 
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It's a healthy step 
toward better wound 
management. 
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Leukocytosis at Termination 


of Antibiotic Therapy 


Its Importance for Intra-abdominal Sepsis 


E. Stan Lennard, MD, ScD; Barbara H. Minshew, PhD; E. Patchen Dellinger, MD; Margaret Wertz, RN 


* Postoperative outcomes of 31 afebrile patients who had 
responded to treatment for intra-abdominal sepsis were com- 
pared based on the presence or absence of leukocytosis (WBC 
count > 10,000/cu mm) at the conclusion of antibiotic therapy. 
In 68% of the patients who had leukocytosis, postoperative 
septic complications developed within two months of their 
operation. In patients without leukocytosis, complications devel- 
oped in only 8.3%. Afebrile patients who exhibit leukocytosis but 
have responded clinically to treatment are at risk for postopera- 
tive infection and multisystem failure. 

(Arch Surg 115:918-921, 1980) 


XN abnormal elevation of the leukocyte count is an 
important indicator of a wide variety of infectious 
processes." Late postoperative suppuration is usually 
manifested by a modest leukocytosis, and a low-grade 
fever is generally present.’ To our knowledge, the impor- 


tance of leukocytosis in a patient who has responded to 


surgery and antibiotie therapy for intra-abdominal sepsis 
and is afebrile when antibiotic therapy is discontinued has 
not been previously reported. In this setting, leukocytosis 
identifies patients who are at risk of having postoperative 
septic complications develop within two months of sur- 


gery. 
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PATIENTS AND METHODS 


The patients who form the basis for this report are a subgroup 
from a larger study protocol that compared clindamycin-gentami- 
cin sulfate (regimen A) and chloramphenicol-gentamicin sulfate 
(regimen B) in the treatment of intra-abdominal sepsis. The study 
was conducted on the general surgery services of Harborview 
Medical Center and University Hospital at the University of 
Washington School of Medicine, Seattle, after informed consent 
was obtained. Other data from this study will be included in a 
subsequent report. The focus for this evaluation is the comparison 
of the postoperative outcomes in 31 patients based on their WBC 
counts at the conclusion of antibiotic treatment. 

Patients with a clinical diagnosis of intra-abdominal sepsis that 
likely required surgery were randomly assigned to one antibiotic 
regimen that was initiated at least one hour prior to the operation. 
Intraoperative findings determined whether patients would be 
continued on the study. Inclusion criteria were the presence of an 
abscess, an infected biliary tree requiring decompression, a perfo- 
rated hollow viscus, or infected tissue requiring debridement. The 
antibiotie regimens were continued postoperatively until the 
patients were afebrile (temperature, <37.6 °C) at least 48 hours 
and had exhibited a clinical response to therapy. A response 
included stabilization of hemodynamic and ventilatory values, the 
return of intestinal activity and of laboratory values to normal, 
and clearing of the sensorium. 

Patients whose conditions were evaluated in this report received 
antibioties for a minimum of five days. No mortalities occurred 
within the first 11 postoperative days on the study, and the 
antibioties in these patients were appropriate for the results of 
intraoperative cultures. Four-week follow-up was obtained in 
surviving patients except for one who was followed for three 
weeks. Statistical analysis of the data was by x? and Student's t 
test. 
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Table ~.—Postoperative Outcome for 12 Patients With Normal WBC Counts at Conclusion of Antibiotic Therapy 


Diagnosis at Surgery, 
< 10,000/cu mm 


Small-bowel perforation 
Small-bowel perforation 
Gallbladder empyema 
Small-bowel infarct 


Patiere/ Age, 
yr*/Regiment- 
1/26/A 
2/53/A 
3/76/A 


5/ 8/B 
toneal abscess 


Anastomotic leak with intraperi- 


Outcome 


Cephalothin therapy started postoperative day 
9 for Klebsiella septicemia; died postoperative 
day 14, secondary to gastrointestinal bleeding 
with hepatic insufficiency 

Cured 


6/27/A Retroperitoneal abscess Cured 


7/73/A 


Perforated sigmoid diverticulum 


Died postoperative day 48 secondary to renal 
failure 


B/571/A Perforated appendicitis Cured 


9/29/B Perforated appendicitis 


Cured 


10/71/A Perforated duodenal ulcer Cured 


11/30/A 
12/51/B 


Perforated duodenal ulcer 
Perforated duodenal ulcer 


*Fostoperative septic complications: 1/12 (8.3%). Mean + SD for age, 47.6 + 20.8. 





d 
1 
Cured 1 
Cured } 


ĦA indicates clindamycin-gentamicin sulfate and B, chloramphenicol-gentamicin sulfate. 


RESULTS 


Twelve of tite 31 patients had WBC counts that were 
normal ——10,080/cu mm) at the conclusion of antibiotic 
therapy (Table 1), and 19 had a leukocytosis (Table 2). 
Because patients of advanced age may not respond to an 
infection with a leukocytosis,’ average ages for patients 
with anc without leukocytosis were compared (47.8 + 20.8 
vs 53.5 = 19.5 years). The difference was not statistically 
significant. Twenty-five percent of the patients with 
normal WBC counts were older than 70 years compared 
with 21% of those with leukocytosis. White blood cell counts 
greater -han K ,000/cu mm were observed in patients who 
were 76 80, and 87 years old at the end of therapy. 

Ten o: the patients without leukocytosis when antibi- 
otie therapy was stopped had a subsequent uncomplicated 
course without recurrent fever, spontaneous wound drain- 
age, or intra-abdominal suppuration in the first postopera- 
tive morth. On? postoperative septic complication occurred 
in a patient (8.5%). A Klebsiella septicemia appeared on the 
ninth postoperative day in that patient, who died five days 
later frem complications of hepatic insufficiency and gas- 
trointes-inal bleeding (Table 1). Six of the 19 patients with 
leukocysosis when antibiotic therapy was stopped had 
subsequent umcomplicated courses. The remaining 13 
patiente each experienced an infectious complication with- 
in the subsequent two months (68%). Three of these 
patiente died (Table 2). The difference in the incidence of 
septic cemplicetions between these two groups was statis- 
tically =gnifieent (P < .005). No correlation was apparent 
betweer the ^-equency of postoperative septic complica- 
tions arc] the degree of leukocytosis greater than 10,000/cu 
mn at the termination of antibiotic treatment. There was 
nosign&icant disparity in the distribution of patients with 
or witheut leukocytosis between regimens A or B. Similar- 
ly, ther= was 20 statistically significant difference in the 
distribution cf patients between the two regimens who 
were cansidered cured (x°). Although these distributions 
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were not significantly different, more cases may need to 
be evaluated. 

The 12 patients with normal WBC counts at the end of 
therapy received antibioties for an average of 7.3 days. The 
average length of time antibiotics were administered to 
the 19 patients with leukocytosis was 11.3 days (P — .0005). 
Nonsurgical infections developed in three patients with 
leukocytosis who responded to appropriate antibiotic ther- 
apy. Patient 7 had a bacteremia of undetermined origin 
that was treated with a cephalosporin beginning the tenth 
postoperative day. Patient 8 received clindamycin therapy 
beginning the 13th postoperative day for pelvic cellulitis. 
Patient 10 received carbenicillin for a Pseudomonas aeru- 
ginosa bronchopulmonary infection that began one week 
after surgery. 





COMMENT 


The optimal duration of antibiotic treatment for 
patients with intra-abdominal sepsis has been difficult to 
determine. According to Weinstein, the duration has 
largely been dictated by experience depending on the 
nature of the infection. Two to five days free of fever is 
one criterion that must usually be satisfied before discon- 
tinuing antibiotic therapy, but it does not ensure against 
late manifestations of an abscess or subsequent reactiva- 
tion of an infectious process. 

Two afebrile days were empirically selected as the 
criterion for stopping antibiotic therapy in this study when 
patients had exhibited a clinical response to surgical and 
antibiotic therapy. Although prolonging administration in 
the presence of a leukocytosis might have benefitted three 
patients who had postoperative septic complications of a 
nonsurgical nature, 28 other patients would have been 
subjected to the risks of superinfection, antibiotic-related 
toxic effect, or masking of a suppurative process without a 
clear therapeutic advantage.’ Superinfection with antibiot- 
ic-resistant pathogens constitutes a considerable threat to 
patients who have compromised host defenses." In patients 
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Table 2.—Postoperative Outcome for 19 Patients With Leukocytosis 
at Conclusion of Antibiotic Therapy 


Patient/Age. 
yr* /Regiment 

1/56/A 
2/87/B 
3/21/B 
4/69/B 
5/57/B 
6/48/B 

* T/33/A 


Diagnosis at Surgery, 
> 10,000/cu mm 


Intraperitoneal abscess 
Intraperitoneal abscess 
Intraperitoneal abscess 
Retroperitoneal abscess 
Cholangitis 

Perforated gastric ulcer 
Anastomotic leak 
8/38/B Retroperitoneal abscess 
9/76/B Cecal gangrene 
10/59/A Small-bowel infarct 
11/60/A Intraperitoneal abscess 


12/80/A 
13/41/B 


Perforated duodenal ulcer 
Perforated cecal diverticulum 


14/22/B 
15/49/A 


Intraperitoneal abscess 
Intraperitoneal abscess 


16/76/B 
17/60/A 
18/58/B 


Emphysematous cholecystitis 
Retroperitoneal abscess 
Small-bowel infarct 


19/27/A Intraperitoneal abscess 


Outcomet 

Drained LLQ abscess po day 37 

Drained subhepatic abscess po day 6 

Drained pelvic abscess po day 12 

Drained RUQ abscess po day 10 

Cured 

Cured 

Cephalothin therapy started po day 10 for Staphylococ- 
cus epidermis bacteremia 

Clindamycin therapy started po day 14 for pelvic 
phlegmon 

Methicillin sodium therapy started po day 18 for S aureus 
Pneumonia: gentamicin sulfate therapy started po day 
22 for Pseudomonas aeruginosa pneumonia; died po 
day 38 with multisystem failure 

Carbenicillin disodium therapy started po day 8 for 
P aeruginosa in sputum 

Purulent drainage from RLQ drain site, requiring cepha- 
lothin and local I&D po day 57 

Cured 

Tobramycin therapy started po day 14 for infected hema- 
toma growing Escherichia coli and requiring drainage 

Cured 

Died po day 11 with multisystem failure secondary to 
sepsis 

Drained pericholecystic abscess po day 41 

Cured 

Died po day 27 with multisystem failure secondary to 
sepsis 

Cured 





*Postoperative septic complications: 13/19 (68%). Mean + SD of age, 53.5 + 19.5. 
TA indicates clindamycin-gentamicin sulfate and B, chloramphenicol-gentamicin sulfate. 
LLO indicates left lower quadrant; po, postoperative; RUQ, right upper quadrant; RLQ, right lower quadrant; and I&D, incision and drainage. 


who are afebrile and appear well when antibiotic therapy is 
stopped, an evaluation of the WBC count ean identify those 
who are at risk of having postoperative septic complica- 
tions develop. In this study, the majority of these were of a 
suppurative nature and eventually required surgical drain- 
age. Three deaths occurred from multisystem failure that 
was likely associated with the initial intra-abdominal 
infection.’ These complications appeared as late as the 
second postoperative month in this study, so that an 
extended follow-up is recommended. Because a longer 
duration of treatment was required to achieve a normal 
temperature in patients who had leukocytosis and because 
in 68% postoperative septic complications subsequently 
developed, it was concluded that the intra-abdominal infec- 
tions in these patients were more severe. 

In these patients, leukocytosis present at the conclusion 
of antibiotic therapy could have reflected a load of bacteria 
or their products (including endotoxin) that stimulated 
neutrophil production in the bone marrow and release into 
the peripheral circulation." Leukocyte endogenous me- 
diators (LEM) that are released through phagocytosis of 
microorganisms are proteins that interact with the bone 
marrow to induce neutrophilia.'* Endogenous pyrogen (EP) 
is a mediator that is also released by phagocytosis as well 
as by exposure to endotoxin. Variable febrile responses to 
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EP have been described in animals, and the degree of 
response may be dose-dependent, varying with the quanti- 
ty of EP that is present.” It is uncertain whether LEM and 
EP and identical proteins or whether neutrophilia and 
fever are responses to these mediators that coincide in 
time and degree." It is therefore possible that a bacterial 
load can exist in a patient and be manifested by neutro- 
philia (>8,000/cu mm)" in the absence of fever. 

In this study, the percent of leukocytes that were 
neutrophils was not determined. It is possible that the six 
patients in the group who had a leukocytosis at the end of 
treatment and were cured did not have an absolute neutro- 
philia. Similarly, the single patient in the group without 
leukocytosis in whom a postoperative septic complication 
developed could have had a neutrophilia that was unde- 
tected. Studies are now underway in Seattle to determine 
if absolute neutrophilia is a more reliable predictor of post- 
operative septic complications when patients are afebrile 
and antibiotic therapy for intra-abdominal sepsis is 
stopped. 

Other unrecognized variables could have influenced the 
degree of leukocytosis at the termination of antibiotic 
therapy. Conclusions and recommendations have been 
made on the basis of the data collected and analyzed for 
this report. 
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CONCLUSION 
When patierts with intra-abdominal sepsis have re- 


sponded linica y to operative and antibiotic management 
but have a leskocytesis without fever at the end of 
treatmert, a careful search must be initiated to identify 
occult insections that might respond to an extended dura- 
tion of a»proprzate antibiotic therapy. If no infection can 
be identzied, taese patients must be followed up closely 
when te-minatng antibiotic therapy for at least two 
months *?o ensmre that later septic complications do not 
develop fhat could require surgical drainage or culminate 
in death if missed. 


This stuey was sapportec by a grant from the Upjohn Company. Dr 


. Minshew isthe recisient of US Public Health Service Career Development 


Award AI #0290 frem the Institute of Allergy and Infectious Diseases. 
William °. Ham-»ond, MD, assisted in the preparation of this manu- 
script. 
Nonproprietary Names and Trademarks of Drugs 
Clindamy-in- Cleocin. 
Gentamiem sulf=e—Garamycin. 
Tobramyc n- Nef-ina. 
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In patients with serious bacterial infection, the 
choice of antibiotic therapy is usually made on the 
basis of the effectiveness-to-risk ratio. This considera- 
tion is particularly important when an aminoglycoside 
antibiotic is indicated. 

The activity of Nebcin® (tobramycin sulfate, Lilly) 
against a wide range of gram-negative organisms is 
now well known. A review of worldwide literature 


! shows “that tobramycin has significant antibacterial 
activity and that it is the most potent of all aminogly- 


cosides against P. aeruginosa. The antibacterial 





activities o` tobramycin and gentamicin against mem- serious complicated and recurrent urinary 
bers of the Enterebacteriaceae are comparable, with tract infections 
each agentpossessing slightly greater activity than the serious skin, bone, and soft-tissue infections, 


other agair st selected strains of any species.” 


Nebcin s indicated in the treatment of 
septicemia 
serious lowe- respiratory infections 
gastrcntestmal infections, including 
per tonitis 
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including burns 
caused by susceptible strains of the following 
microorganisms: Pseudomonas aeruginosa, 
Escherichia coli, Proteus sp. (indole-positive and 
indole-negative), Providencia, Klebsiella-Entero- 
bacter-Serratia group, Citrobacter sp., and 
staphylococci, including Staphylococcus aureus 
(coagulase-positive and coagulase-negative). 


The proximal tubule 


The proximal tubule is the site in the 
renal system where aminoglycosides produce 
nephrotoxicity. 

An investigator has studied the urinary 
excretion of alanine aminopeptidase, a principal 
enzyme of the brush-border membrane of the proximal 
tubule? Levels of the enzyme become elevated in the 
urine as a result of toxic lesions in acute tubular necro- 
sis or of inflammatory processes in the kidney, such as 
rejection crisis. In measurements of the effect of amino- 
glycosides (administered for three consecutive days) on the excretion 
of this enzyme by healthy humans, tobramycin appeared to have a 
minimum effect on the brush-border membrane. 

Another investigative team has studied the relationship between 
tissue concentration and toxicity? The toxicity of aminoglycosides 
may be related to the degree of their binding to tissue. Hence, 
aminoglycosides that accumulate less may be less nephrotoxic. 

All aminoglycosides are potentially nephrotoxic and ototoxic. 
Therefore, patients should be monitored closely when aminogly- 
cosides are being used. Patients with impaired renal function, the 
elderly, those with underlying disease, those with prior exposure to 
potentially nephrotoxic agents, and those with poor host resistance 
are at special risk. During clinical trials in 3506 patients treated with 
tobramycin, investigators reported drug-related nephrotoxicity in 
1.5 percent (53 patients).* 

In view of the effectiveness of Nebcin and the relatively low risk of 
nephrotoxicity, tobramycin can be an appropriate choice for patients 
requiring aminoglycoside therapy. 
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tobramycin/ Nebcin’ 


tobramycin sulfate 


80 mg*in 2-ml ampoules 
*Equivalent to tobramycin. 


Please see following page for a brief summary of the prescribing information. 
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WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inherent 
potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is admin- 
istered for longer periods or in higher doses than those recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve function 
should be closely monitored in patients with known or suspected renal 
impairment and also in those whose renal function is initially normal but who 
develop signs of renal dysfunction during therapy. Such impairment may be 
characterized by cylindruria, oliguria, proteinuria, or evidence of nitrogen 
retention (increasing BUN, NPN, or creatinine). Evidence of impairment in 
renal, vestibular, or auditory function requires discontinuation of the drug 
or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and prolonged 
concentrations above 12 mcg/ml should be avoided. Urine should be 
examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themselves cause ototoxicity, and intravenously administered 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy — Safety of this product for use during pregnancy has 
not been established. 





Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebcin Injection is 
a clear and colorless sterile aqueous solution for parenteral administration. It is stable 
and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 


‘caused by susceptible strains of the following microorganisms: Pseudomonas 


aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negative), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphylococci, 
including Staphylococcus aureus (coagulase-positive and coagulase-negative). 

Nebcin 's indicated in the treatment of septicemia; central-nervous-system 
infections, including meningitis; neonatal sepsis; serious lower respiratory infections; 
gastrointestinal infections, including peritonitis; and serious skin, bone, and soft-tissue 
infections, including burns, caused by the susceptible organisms listed above. Clinical 
studies have shown Nebcin also to be effective in serious complicated and recurrent 
urinary tract infections due to these organisms. Aminoglycosides, including Nebcin, 


. are not indicated in uncomplicated initial episodes of urinary tract infections unless 
the causative organisms are not susceptible to antibiotics having less potential toxicity. 


Nebcin may be considered in serious staphylococcal infections when penicillin or 
other potentially less tcxic drugs are contraindicated and when bacterial susceptibility 
testing and clinical judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate and 
identify etiologic organisms and to test their susceptibility to tobramycin. If suscepti- 
bility tests show that the causative organisms are resistant to tobramycin, other 
appropriate therapy should be instituted. In patients in whom gram-negative 
septicemia, neonatal sepsis, or meningitis is suspected, including those in whom 
concurrent therapy with a penicillin or cephalosporin and an aminoglycoside may be 
indicated, treatment with Nebcin may be initiated before the results of susceptibility 
studies are obtained. The decision to continue therapy with Nebcin should be based on 
the results of susceptibility studies, the severity of the infection, and the important 
additional concepts discussed in the WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
to its use. 

Warnings: See WARNINGS box above. 

Precautions: Specimers should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported in cats 
receiving very high doses of tobramycin (40 mg/kg). The possibility that prolonged or 
secondary apnea may occur should be considered if tobramycin is administeredto 
anesthetized patients who are also receiving neuromuscular blocking agents, such as 
succinylcholine or tubocurarine. 

Cross-al'ergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initiated. 


| Adverse Reactions: Nephrotoxicity —Renal functio ed pt by isi 
BUN, NPN, n Creatnine ard by oliguria, cylindruria, and increased protein- 
uria, have been reported, especially in patients with a history of rena! impairment who 
are treated for longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibular and auditory branches of the 
eighth nerve have been noted, especially in patients receiving high doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the ears, and 
hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than those 
recommended. 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, granulocytopenia, 
and thrombocytopenia; and fever, rash, itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides —I.M./I.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 

3 mg/kg/day administered in three equal doses every eight hours. In life-threatening 

situations, the dosage may be increased up to 5 mg/kg/day administered in three or 

four equal doses. This dosage should be reduced to 3 mg/kg/day as socn as clinically 
indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 
Up to 4 mg/kg/day may be given in two equal doses every 12 hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 

After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 

reduced doses at eight-hour intervals or with normal doses at prolonged intervals. 

To determine the reduced dose at eight-hour intervals, see the convenient nomogram 

in the package literature* To calculate normal dosage at prolongec intervals (if the 

creatinine clearance rate is not available and the patient's conditior is stable), the 
following formula may be used: 
1 mg/kg q(6 x serum creatinine) h 

Neither regimen should be used when dialysis is being performed. 

I. V. Administration — The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. The 
diluted solution usually should be infused over a period of 20 to 60 minutes. 


*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended dose by 
the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Maximum Dose for Life- 
Threatening In*ections 
(Reduce as scon as possible) 
1.66 mg/kg 38h 
(Total, 5 mg/ka/day) 


Usual Dose for 
Serious Infections 
For Patient 
Weighing 
kg Ib 


lmg/kgq8h 
(Total, 3 mg/kg/day) 





*Applicable to ai! product forms except Nebcin, Pediatric, Injection (see How Supplied) 


How Supplied: Ampoules (Vials) Nebcin* (tobramycin sulfate, Lilly), Injection, 80 mg 
(equivalent to tobramycin) per 2 ml, 2 ml, rubber-stoppered, in packages of 1 and 
Traypaks™(multivial cartons, Lilly) of 25. 

Ampoules (Vials) Nebcin, Pediatric, Injection, 20 mg (equivalent to tobramycin) per 
2 ml, 2 ml, rubber-stoppered, in packages of 1. 

Hyporets* (disposable syringes, Lilly) Nebcin, Injection, 60 mg (equivalent to 
tobramycin) per 1.5 ml, 1.5 ml, and 80 mg (equivalent to tobramycin) per 2 ml, 2 ml, 
in packages of 24. 

Each ml also contains 5 mg phenol as a preservative, 3.2 mg sodium bisu fite, 0.1 mg 
edetate disodium, and water for injection, q.s. Sulfuric acid and/or sodium nydroxide 
may have been added to adjust the pH. [030476c) 


Additional information available to the profession 
on request from Eli Lilly and Company, 
Indianapolis, Indiana 46206. 


Lilly Eli Lilly Industries, Inc. 
Carolina, Puerto Rico 00630 
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Safety and Efficacy. 


of à New Synthetic Burn Dressing 


A Multicenter Study 


P. William Currer, MD; Manubhai H. Desai, MD; Robert H. Bartlett, MD; 


David M. Heimbaeh, MD; Philip Parshley, MD; Donald Trunkey, MD 


€ A three-tiered, multicenter study evaluated the safety and 
efficacy o* a new synthetic dressing for burn injuries. The first 
tier compared use of the test dressing with use of a conventional 
topical chemoth=rapeutic agent; the test dressing afforded 
greater patient comfort, equivalent control of bacterial growth, 
less frequent dressing change, and possibly faster reepitheliali- 
zatian. Drawbackes included difficulty of application, poor adher- 
ence during the first 24 hours after injury, frequent necessity to 
repar cracks and fissures, and inability to easily monitor burn 
wounds for bacterial growth. Subsequent tiers were noncompar- 
ative but included patients with more severe injuries. The test 
dressing may be useful in treating superficial and moderate 
seccnd-degree burns of less than 20% of the total body surface 
area and possibly in treating iatrogenic “burn” wounds such as 
doner sites. Its use on third-degree burns is not recom- 
mended. 

(Arch Surg 11::925-927, 1980) 


HM PE infection remains the principal cause of 
morbidity and mortality after thermal injury. Rapid 
closure ef the burn with isolation of the wound from 
baccerial contamination represents the most effective 
trectment for preventing secondary bacterial infection. 
Previously, sucessful immediate closure of second-degree 
burns had beenaccomplished with biological dressings such 
as porcine hete-ograph or homograph obtained from cadav- 
ers. Disadvantages associated with biological dressings 
include a limited shelf life, lack of sterility, and limited 
availability. Fer these reasons, a readily available, steriliz- 
able dressing that also acts as a bacterial barrier to isolate 
the wound from airborne contamination would be desir- 
able. 

A new synthetic dressing composed of polyethylene 
glyzol 490 (PEG) and poly(2-hydroxyethyl methacrylate) 
(Hrdror Burn Bandage) has been recently introduced for 
clirical evaluation. Serial application of the two compo- 
nerts results in a transparent, semiflexible, adherent 
polymer that csnforms to the wound. The material is water 
soluble and alows for transmission of water vapor. A 
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previous study’ at a single burn center suggested that use 
of the bandage was not associated with exogenous micro- 
bial growth in the burn wound. 

The present three-tiered, multicenter study was 
designed to assess the safety and efficacy of the test 
bandage when compared with conventional treatment with 
topical chemotherapeutic agents. In particular, we exam- 
ined bacterial proliferation; ease of application, mainte- 
nance, and removal of the bandage; patient acceptance; 
wound healing rate; and absorption of the dressing compo- 
nents. 


SUBJECTS AND METHODS 
Tier 1 


During the initial phase of the multicenter investigation (tier 1), 
the synthetic barrier dressing was applied to a relatively small 
area of burn (10% to 20% of the total body surface area [TBSA J) 
and compared with a similar area treated with sulfadiazine silver. 
Two areas with approximately the same depth and extent of burn 
were selected and labeled on each patient. Either the test or 
conventional dressing was then applied according to a predesigned 
randomized code. Test dressings were changed every three days 
after initial application and were removed by whirlpool and/or 
saline soaks. Control areas were cleansed twice a day, and 
sulfadiazine silver was reapplied. Only patients with thermal 
injury of less than 50% of the TBSA were included in this tier. 
Patients were excluded if they were less than 6 or more than 55 
years old, or if burns occurred more than 24 hours before treat- 
ment. Burns of the face, neck, or perineum were also excluded. 

Both control and test areas were evaluated by quantitative 
surface cultures that were taken prior to application of the first 
dressing and subsequently at three-day intervals. Serial color 
photographs were used to measure the rate of reepithelialization 
of the burn wound. Vital signs were recorded at eight-hour 
intervals. Biochemical tests were performed at the time of admis- 
sion to the study, at weekly intervals, and at the conclusion of the 
study as follows: serum sodium, serum potassium, serum chloride, 
BUN, serum bicarbonate, serum creatinine, serum glucose, serum 
caleium, serum phosphorus, serum albumin, total serum bilirubin, 
serum alkaline phosphatase, serum lactic dehydrogenase, SGOT, 
total protein, serum cholesterol, and serum uric acid. To evaluate 
PEG absorption and excretion, 24-hour urine samples were col- 
lected at initiation of the study and every second day for the 
duration of the study. 


Tiers 2 and 3 


In subsequent phases, progressively larger burn surfaces were 
treated with the new synthetic barrier dressing without including 
comparable control areas. The test dressing was removed by 
whirlpool and/or saline soaks at three- to seven-day intervals or as 
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required to maintain an intact dressing. Tier 2 included | patients 
. with 30% to 50% TBSA burns. In tier 3 no limitations were 


observed. Patients with burns of the face, neck, and perineum 
were excluded from both tiers 2 and 3. 


RESULTS 
Tier 1 


A total of 15 men and three women were admitted into 
tier 1. Forty-seven test dressings were evaluated. Patients 
ranged in age from 18 to 57 years (mean, 34 years) and had 
second- and/or third-degree burns covering a mean of 26% 
of the TBSA (range, 2% to 49% TBSA). During the average 
nine days of treatment (range, one to 20 days), the test 
dressing was applied three times (range, one to six times) 
to a mean of 7% of the TBSA (range, 1% to 25% TBSA). 
Control dressings were applied to a mean of 8% of the 
TBSA (range, 1% to 23% TBSA). 

Ease of application, patient comfort, maintenance and 
adherence of the bandage, and a summary of the visual 
observations of the dressing at the time of removal are 
given in Table 1. In general, the test dressing was more 
diffieult and time-consuming to apply than topical chemo- 
therapeutic agents. However, patient comfort was usually 
greater than or equal to controls. Approximately one third 
of the test bandages required repair because of the devel- 
opment of cracks or fissures. After application, 38 (81%) of 
the dressings were fully intact and adherent. At the time 
of removal, 20 (43%) of the test dressings were fully intact 
and 22 (47%) were partially intact. Modest amounts of 
purulence were occasionally observed under both the syn- 


Table 1.—Evaluation of the Synthetic Barrier Dressing* 


Difficulty of application 
compared with control, 957 
More 





Patient discomfort compared 
with control, 96 
More 


Adherence of test 
dressing on application, %+ 
Fully intact 81 
Partially intact 15 


Frequency of repair, 
96 32 71 73 


Adherence prior to 
removal, 96 
Fully intact 
Partially intact 
Purulence compared with control, 96t 
More 21 


Appearance of tissue 
compared with control, %+ 
Better 57 


Worse 


15 . 
Overall satisfaction, 96 83 78 81 


*Composed of polyethylene glycol 400 and poly(2-hydroxyethyl meth- 
acrylate). 
Tier 1 patients only. 
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‘thetic barrier dressing and the control areas with equal 


frequency. Reepithelialization appeared to be more rapid 
in wounds covered with the test bandage. This observation, 
however, could not be statistically confirmed by photo- 
graphic evaluation. However, investigators judged the 
clinical quality of the healing burns to be better in ten 
(57%) of the patients studied. Microbiologie data is given in 
Table 2. No notable quantitative or qualitative differences 
were identified between the two modes of treatment. 
Overall the investigators expressed satisfaction with the 
performance of the synthetic barrier dressing in 15 (83%) 
of the patients. 
Tier 2 

Six male and three female patients, ranging in age from 
2 to 67 years (mean, 28 years), were admitted into tier 2, 
and a total of 17 test dressings were applied. Patients had 
second- and/or third-degree burns affecting a mean of 19% 
of the TBSA (range, 4% to 36% TBSA); the test bandage 
was used an average of two times (range, one to three 
times) to treat 16% of the TBSA (range, 4% to 27% TBSA) 
or 85% of the total burn area. Patients were treated for an 
average of ten days (range, seven to 14 days). The synthet- 
ic barrier dressing was changed at five- instead of three- 
day intervals. 

Performance of the synthetic barrier dressing, evaluated 
primarily at the time of removal, is summarized in Table 1. 
Although 12 (71%) of the dressings required repair, 15 
(89%) of the bandages were still partially or fully adherent 
at the time of removal. In several cases wounds had 


Table 2.—Microbiological Data 


Tier 1 





Test 


Dressing Control Tier 2 Tier 3 
Cultures 40 37 17 43 


Cultures without 


growth (96) 10 (25) 12 (32) 4(24)  10(23) 
Cultures with 
growth (96) 30 (75) 25 (68) 13 (77) 33 (77) 
Organisms ; 
identified 
Gram-positive 32 28 16 40 





Gram-negative 
Organisms identified 
per patient 
Gram-positive 


Gram-negative 


Density of organisms 
Gram-positive 
Light 
Moderate 


Gram-negative 
Light 
Moderate 


Synthetic Burn Dressing—Curreri et al 


AR Es Tams m " P x 
2 x NT T pm: 
SEU eee TTE RIEN 





- eompletel- reepi-helialized when treatment with the test 


—— bandage was discontinued. Bacteriologic data (see Table 2) 
= revezled positive cultures under 13 (77%) of the bandages. 
However, the incidence of positive cultures did not differ 
substantizlly frcm test bandage-treated or sulfadiazine 


silver-trezted areas of patients in tier 1. Three patients . 


required cisconzimustion of the dressing because of bacte- 
rial growta. None of the wounds converted from partial- to 
full-thickmess burns. Overall the investigators expressed 
satis^acticn wit» the performance of the dressing for seven 
(78%. of tae patients. 


Tier 3 


Sixteen male and five female patients, ranging in age 
from 11 ta 64 years (mean, 37 years), were admitted into 
tier = and received a total of 51 test bandages. Patients had 
secor.d- ard/or -hird-degree burns affecting a mean of 38% 
of the TBSA (range, 3% to 81% TBSA), and the synthetic 
barrier d»essinz was used one to seven times (average, 
twice) to reat 35% of the TBSA (range, 3% to 72% TBSA) 
or 92% of the tetal burn. Total treatment time averaged 
12.6 days rangs three to 32 days). Each dressing was left 
in place for an average of 6.5 days. 

Performance of the dressing is summarized in Table 1. 
Thirzy-se-en (73%) of the test bandages required repair. At 
the t:me cf remeval, 33 (64%) of the dressings were fully or 
partially adherent. Thirty (59%) of the dressings were 
electively removed when healing was complete or another 
form of taerapy was electively instituted (eg, grafting or 
application of topical chemotherapeutic agents). Five 
dressings were removed because of underlying purulence. 
In anothe five, the test bandage barrier was irretrievably 
broken dae to mechanical shearing of the bandage. The 
incicence- of positive cultures from the surface of the 
wound was agzia 77%. Gram-positive organisms predomi- 
nated in this tier as in tiers 1 and 2. Investigators 
expressec satisfaction with the dressing for 17 (81%) of the 
patients. 


Bleod Cremistry and PEG Absorption Data 


In all tiers, dividual blood chemistry tests fluctuated 
errazically in response to the burn injury per se and not in 
response to the mode of treatment. Data indicated that 
PEG wasreadil* absorbed and excreted within 24 hours of 
treazmere with the new synthetic barrier dressing. There 
was no evidence of PEG accumulation or toxicity. 


COMMENT 


Because of its potential for sterility, availability, long 
shelf life and ability to isolate the wound from exogenous 
bacteria, a stud of the safety and efficacy of the synthetic 
barrier dressing for the treatment of second- and/or 
third-degree bun wounds appeared worthwhile. Compared 
with con-entiaral treatment with topical chemotherapeut- 
ic gent, the test dressing afforded greater patient 
comfort, equivslent control of bacterial growth, less fre- 
queat dressing change, and the clinical impression of a 
more rapid rate of reepithelialization. The resultant dress- 
ing adhered ebsely to the wound and, unlike porcine 
heterograft, was never incorporated into the wound. Sev- 
eral disaivantazes of therapy using the new dressing were 
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identified as follows: (1) the delivery system was 
which made application of the dressing difficult and time 
consuming; (2) immediate adherence to moist second- 
degree burns was often impossible and required early 
reapplication; (3) cracks and fissures occurred often and 
necessitated frequent repair; and (4) to obtain microbio- 
logic samples, a window had to be cut into the dressing, 
exposing the previously protected wound to possible con- 
tamination and necessitating additional repair of the 
dressing. 

Traditionally, burn wounds treated with topical chemo- 
therapeutic agents require frequent cleansing, which 
increases patient discomfort. Suggestive evidence indi- 
cates that some chemotherapeutic agents may inhibit the 
rate of reepithelialization.? Occasionally, the use of these 
agents has resulted in the emergence of relatively resist- 
ant microorganisms within the burn unit environment. 
Nevertheless, these topical chemotherapeutic agents facili- 
tate daily inspection of the wound, and control of bacterial 
proliferation is possible even though colonization is not 
usually prevented. 

The comparison of the two modes of treatment suggests 
that the synthetic barrier dressing may offer an alterna- 
tive to topical chemotherapeutic agents for certain types of 
burns. Increased patient comfort may afford better com- 
pliance with outpatient physical therapy programs that are 
designed to maintain normal joint function. The use of the 
new synthetic dressing simplifies daily outpatient burn- 
wound care when hospitalization is not required. The 
difficulty in monitoring the burn wounds for bacteriologic 
growth and the impossibility of serial and visual examina- 
tion of the wound render the test dressing inappropriate 
for treatment of most full-thickness (third-degree) burns. 
In order to minimize hypertrophic scar formation and to 
preserve joint function, recent observations have sug- 
gested’ that deep second-degree burn injury is more 
appropriately treated with early tangential excision and 
immediate grafting. Furthermore, the bacterial barrier 
effect of the synthetic barrier dressing can only be assured 
when the entire wound can be sealed with the agent. Thus, 
the test bandage appears to be most efficacious in the 
treatment of superficial to moderate second-degree burns 
of less than 20% of the TBSA. These wounds would be 
expected to spontaneously reepithelialize in less than three 
weeks. Because’ of the characteristics observed in this 
study, it is reasonable to assume that synthetic barrier 
dressing would provide similar patient comfort, bacterio- 
logie control, and support of wound healing if utilized on 
iatrogenic “burns” such as donor sites. 


Nonproprietary Name and Trademarks of Drug 
Sulfadiazine silver—CF-100, Silvadene. 
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Endothelial Cell Seeding 
of Prosthetic Vascular Grafts 


Early Experimental Studies With Cultured Autologous Canine Endothelium 


Linda M. Graham. MD; David W. Vinter, MS; John W. Ford; Raymond H. Kahn, PhD; 


William E. Burkel PhD; James C. Stanley, MD 


© Thirteen adult dogs underwent thoracoabdominal bypass 
operations with 6-mm, double-velour Dacron grafts 25 to 30 cm 
long. Experimental grafts were seeded with cultured autologous 
endothelial cells (n = 7). Unseeded grafts served as controls 
(n = 6). Eadothelial cells were harvested from external jugular 
vein segments using 0.1% trypsin and 0.5% collagenase solu- 
tions. Gratts were studied at weeks 2 and 4. Endothelial cell 
coverage df experimental graft surfaces after two weeks was 
60% to 7096, and approximately 80% after four weeks. Immuno- 
fluorescerce usg factor Vill-related antigen confirmed the 
graft’s inrer surface to be endothelium. Endothelial cell cover- 
age in contro! g-afts occurred as pannus ingrowth, and never 
exceededimore than 10% of the conduit surface. Generation of 
an early endothesial surface in prosthetic grafts is possible in a 
canine medel using cultured autologous cells. 

(Arch Surg 115:929-933, 1980) 


he Hherert thrombogenicity of synthetic vascular 

gratts lim ts the usefulness of most small prosthetic 
conduits. The variety of prosthetic grafts that continue to 
be developed attests to the lack of an optimal arterial 
substitute. All existing vascular prostheses are thrombo- 
genic de-pite tae fibrin coagulum that forms as an inter- 
face between tae artificial material and blood. The inade- 
quacies cf this “ning become clinically overt as the velocity 
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of blood flow decreases and the incidence of thrombosis 
increases. 

Normal endothelium is the most nonthrombogenie sur- 
face known. Procedures enhancing endothelialization will 
greatly improve graft performance. We have developed 
and assessed an autologous endothelial surfacing technique 
that might lessen the early thrombogenicity and augment 
healing of vascular prostheses. This is a continuing exper- 
imental effort, part of which was the subject of an earlier 
report.’ 


MATERIALS AND METHODS 


Thirteen adult female dogs, weighing 22 to 28 kg and undergo- 
ing thoracoabdominal bypass graft placement, were divided into 
experimental (n = 7) and control (n = 6) groups. Preoperative 
values for hemoglobin, hematocrit, WBC count (with differential), 
platelet count, partial thromboplastin time, and fibrinogen were 
normal, with no significant differences between the groups. 

Endothelial cells were harvested from external jugular veins in 
the experimental group. Segments of these veins approximately 
12 em long were carefully dissected and excised, bilaterally. The 
veins were then everted over a 5-mm diameter stainless steel rod, 
and suspended in iced calcium ion, magnesium ion free Hanks’ 
balanced salt solution (BSS-CMF). The rod and affixed vein were 
attached to a variable speed motor and spun at 200 to 300 rpm in 
fresh BSS-CMF to remove any adherent blood cells. The vein was 
then incubated for approximately ten minutes at 37 °C in 0.1% 
trypsin in BSS-CMF with 0.125% ethylenediaminetetraacetie acid 
at a pH of 8.0. The vein was next immersed in 0.5% collagenase, in 
Hanks’ balanced salt solution with calcium ion and magnesium ion 
and incubated an additional ten minutes at 37 °C. This was 
followed by a final wash with a jet of cultured medium, centrifu- 
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gation for two minutes at 50 g, and derivation of an endothelial 
cell pellet. The sequential action of both enzymes routinely 
provided a yield in the range of 0.5 to 1.5 x 10° endothelial cells for 
each 12-em segment of vein, as estimated by hemocytometer 
counts. Scanning electron microscopic examination of stripped 
veins revealed 80% to 100% removal of endothelium. 

Endothelial cells were placed in tissue culture flasks (with a 
growth surface of 25 sq cm), at a density of 2 to 3 x 10* cells/sq 
cm. Flasks were prepared using Eagle’s Basal Medium with 28 mM 
of N-2-hydroxyethylpiperazine-N’-2-ethane sulfonic acid buffer, 
1.5 g/L of sodium bicarbonate, 50 mg/L of gentamicin sulfate, 
plus 10% autologus serum (not heat inactivated), at a pH of 7.2. 
Cells were cultivated for 14 days at 37 °C, the nutrient medium 
being changed every two to three days. At the time of removal, 
the endothelial origin of cultured cells was verified using antisera 
to canine factor VIII as prepared and characterized by Benson and 
Dodds,” and indirect immunofluorescence as described by Jaffe et 
al.’ Most two-week cultures did not contain any smooth muscle as 
detected by phase-contrast microscopy, although several had 
minimal (<10%) contamination. Confluent monolayers were 
removed from the flasks using a 0.1% trypsin solution, and 
resuspended in 1.5 mL culture medium for seeding of experimen- 
tal grafts. Using this technique, the approximate quantity of cells 
available for seeding numbered 0.5 to 3.0 x 10°. 

Double velour Dacron grafts, 25 to 30 em long and 6 mm in inside 
diameter, were used for this experiment. Specifie properties of 
this warp-knitted material are as follows: inside pile, 0.15 mm; 
outside pile, 0.29 mm; water porosity, 1,300 + 400 mL/min/sq em; 
greater than 30,000 interstices per 2.5 sq cm; and a pore size 
ranging from 2 to 400 um. Grafts were preclotted in an established 
fashion.' Aliquots of autologous blood (15, 10, and 10 mL) were 
used for the first three steps of this procedure. To each aliquot, 0.5 
mL of culture medium was added for both experimental and 
control grafts. In experimental animals, this medium contained 
equal quantities of resuspended, cultured autologous cells. As a 
final step, the clotted prosthesis was flushed with 15 mL of 
autologous blood containing 5,000 units of heparin. Grafts were 
then immediately implanted. 

All animals underwent a thoracoabdominal bypass operation 
designed to test prosthetic grafts.’ Anesthesia was established 
using pentobarbital sodium (30 mg/kg). Dogs were intubated and 
mechanically ventilated. Each animal was hydrated with lactated 
Ringer's solution (15 mL/kg/hr) during the procedure. The infra- 
renal abdominal aorta was exposed through a left flank incision 
and the proximal portion of the descending thoracic aorta was 
isolated through a left lateral, fourth intercostal space thoracoto- 
my. A small aperture was created in the posterior diaphragm and 
the graft passed through it. Grafts were anastomosed end-to-side 
to the infrarenal aorta and end-to-end to the transected proximal 
descending aorta. The distal end of the thoracic aorta was 
oversewn. Systemic anticoagulation was obtained using heparin 
sodium (100 units/kg) prior to clamping of the thoracic aorta and 
its effect was neutralized by protamine sulfate (1 mg/kg) after 
completion of the anastomosis. A temporary thoracostomy tube 
was placed and removed after all incisions were closed. Penicillin G 
benzathine and procaine hydrochloride (450,000 units each) were 
administered to all dogs preoperatively. 

Four experimental and three control grafts were studied two 
weeks postimplantation. The remaining three experimental and 
three control grafts were studied two weeks later. Hematologic 
and coagulation profiles at these times were normal in all animals. 
Grafts were isolated and removed before death at the termination 
of the study. All grafts were immediately opened longitudinally 
and carefully flushed with physiologic saline solution (PSS) to 
remove nonadherent blood cells. Thirty-five-millimeter color 
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transparencies were taken of the inner graft surface, and an 
image computer was used to determine the proportion of red 
thrombus present. Random examinations with scanning micros- 
copy demonstrated red-thrombus regions to be devoid of endothe- 
lium, and white regions to be covered with endothelial cells 
(experimental grafts) or a fibrinous coagulum (control grafts). 
After graft removal, both kidneys were excised, sectioned, and 
examined for evidence of emboli. l 

Representative, 1.0-sq cm segments of the proximal, middle, and 
distal portions of the graft were placed in 10% glucose solution for 
five minutes, rinsed in PSS, and incubated in 0.3% silver nitrate 
solution for five minutes. After an additional PSS rinse, these 
segments were placed in 10% formaldehyde and exposed to light 
for ten to 20 minutes, until a brown discoloration became appar- 
ent. These segments were then examined microscopically. 

The remainder of the graft was sectioned and fixed in glutaral- 
dehyde or placed in gelatin capsules filled with a cryostat embed- 
ding compound. The capsules were frozen in hexane and dry ice 
and stored at —20 °C for later immunofluorescence studies. When 
samples from all dogs were available, frozen graft sections were 
thawed, rinsed in 0.1M phosphate-buffered saline solution (PBS) 
at a pH of 7.0 for 30 minutes, embedded in glycol methacrylate, 
and sectioned at 5 um with a glass knife. The sections were etched 
with 10% hydrogen peroxide solution for ten minutes and again 
rinsed with PBS for 30 minutes. Sections were incubated with 
rabbit antibody to canine factor VIII antigen for 30 to 60 minutes 
and washed with PBS for 30 minutes. They were then incubated 
with goat antirabbit immunoglobulin tagged with fluorescein 
isothiocyanate, followed by a final wash in PBS. The sections were 
examined with fluorescent microscopy. Other specimens from the 
proximal, middle, distal, and anastomotic portions of the graft 
were fixed in glutaraldehyde and dehydrated and either embed- 
ded in glycol methacrylate or critical point died for scanning 
electron microscopy. Methacrylate sections were stained with 
methylene blue-basic fuchsin and evaluated by light microscopy. 


RESULTS 


Gross morphologic characteristics of experimental and 
control grafts were compared after two and four weeks of 
implantation. All grafts were patent. No evidence of 
peripheral or renal emboli were found in any animal. 
Surface differences were apparent. Control grafts were 
lined with thrombus or a fibrin coagulum. Minimal 
ingrowths of endothelial pannus, typically more extensive 
at distal anastomoses, were noted. This pannus, as assessed 
by scanning electron microscopy, approached 1 to 2 mm at 
two weeks and 10 mm at four weeks, representing less than 
1% and 10% coverage, respectively. Seeded grafts revealed 
an extensive smooth, glistening white lining with only 
small areas of fibrin coagulum or thombus. The latter were 
located near but not at the proximal and distal anasto- 
moses. Seeded grafts removed at two weeks demonstrated 
60% to 70% endothelial cell coverage, as conservatively 
estimated by scanning electron microscopy of representa- 
tive samples. All experimental grafts implanted for four 
weeks exhibited at least an 80% surface coverage. 

Light microscopic examination of control grafts showed 
irregular microfibrillar linings of variable thickness (Fig 1 
and 2). Control linings were found to consistently repre- 
sent a multilayered coagulum containing trapped cells and 
platelets. Immunofluorescent microscopy of control grafts 
using antifactor VIII antigen revealed no fluorescence 
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=igure 4 


Fig 1.—Inaer ca»sule of unseeded control graft at week 4, 
character&ed by a thick coagulum. Transinterstitial growth of 
fibroblasts throuc triangular graft fibers toward inner surface of 
graft is asparen but most of inner capsule is acellular and 
unorganized (meshylene blue-basic fuchsin stain, x 40). 


Fig 2.—Multilayersd coagulum lining of unseeded control graft at 
week 4. Deeper portions of coagulum near graft fibers (lower left) 
exhibited multiple layers of fibroblasts, but dominant feature of 
such linings was fibrin and trapped blood cells. Flow surfaces 
were poorly orgsrized. Thinnest regions of inner capsules of 
control grafts were 30 to 50 um thick (methylene blue-basic 
fuchsin stain, x :28). 


Fig 3.—Immunofuorescent study of unseeded control graft at 
week 4 showing mo endothelium. Faint, nonspecific fluorescence 
outlines inner cassule. Autofluorescence of Dacron graft fibers is 
noted (rakbit antserum to canine factor VIII incubated with goat 
antirabbit immumoglobulin coupled with fluorescein isothiocy- 
anate, x -0). 
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Figure 2 


Figure 5 


Figure 3 





Figure 6 


Fig 4.—Inner capsule of midportion of seeded experimental graft 
characterized by thin cellular lining. This tissue covered more 
than 8096 of surface in all experimental grafts (methylene blue- 
basic fuchsin stain, x 64). 


Fig 5.—Seeded experimental graft at week 4, exhibiting mono- 
layer of endothelium overlying organized mesenchymal tissue. 
Linings of experimental grafts averaged 20 um thick, but in many 
regions were only one cell thick (methylene blue-basic fuchsin 
stain, x 128). 


Fig 6.—Immunofluorescent layer of cells lining seeded experi- 
mental graft at week 4, establishing their identity as endothelium. 
Bluish-green autofluorescence of graft fibers is easily distin- 
guished from yellow-green fluorescein isothiocyanate, which 
indicates presence of factor VIII in endothelial cells (factor VIII 
immunofluorescence, x 64). 
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characteristic of endothelium on the inner graft surface 
(Fig 3). Seeded grafts exhibited a thinner cellular lining 
(Fig 4). This lining was confluent in all regions of seeded 
grafts that appeared covered with endothelium macroscop- 
ically. Organized-appearing mesenchymal tissue was pres- 
ent overlying the experimental graft fibers (Fig 5). Exper- 
imental grafts were clearly covered by an immunofluores- 
cent monolayer of cells (Fig 6). This established that the 
linings of seeded grafts were endothelial cells. Endothelial 
cell fluorescence in vasa vasorum and autofluorescence of 
graft fibers were easily distinguished from that of endo- 
thelial cells along the luminal surface. 

Examination of graft cross sections allowed measure- 
ment of the inner capsule. This tissue was 30 to 50 um thick 
in control grafts and 10 to 20 um in seeded grafts. A 
twofold increase in inner capsule thickness was observed in 
unseeded control grafts between weeks two and four, a 
change not seen in seeded grafts. Seeded graft linings 
were composed of a superficial monolayer of endothelial 
cells and subendothelial cells not present in controls. The 
subendothelial tissue was more organized and cellular at 
week four than at week two. Many of these cells appeared 
to be smooth muscle. The deepest cells, with characteristics 
of fibroblasts, seemed to be growing from within the graft 
fiber interstices. Transinterstitial connective tissue 
growth was usually complete at week 4. This produced a 
continuous cellular graft wall, from the outer capsule to 
endothelial linings in the experimental grafts. Comparable 
cellular growth was observed in the controls, but such never 
came within 30 to 50 um of the luminal surface because of 
the fibrin coagulum. Occasionally, vasa vasorum profiles 
were encountered within the subendothelial tissue of 
experimental grafts. 

Silver nitrate impregnation of seeded grafts docu- 
mented the presence of intercellular mucopolysaccharides 
characteristic of normal endothelium. This layer was com- 
plete except in areas where limited thrombus formation 
was grossly visible. Unseeded grafts impregnated with 
silver nitrate did not exhibit an endothelial surface except 
in areas of limited pannus ingrowth. 

Scanning electron microscopy demonstrated a smooth 
cellular lining on the inner surface of seeded grafts. This 
layer had the typical appearance of endothelium seen in 
the normal aorta. Control grafts were surfaced by fibrin 
with adherent platelets and blood cells. Occasional fusiform 
cells with the appearance of fibroblasts were seen on the 
surface of control grafts. 


COMMENT 


The perfect vascular graft for arterial reconstructive 
surgery remains to be developed. Characteristics of an 
ideal prosthesis have been relatively well defined, and 
include host biocompatibility, physical durability, and 
nonembologenic-nonthrombogenic surfaces. Excluding the 
last feature, many contemporary prosthetic conduits satis- 
fy these criteria. Existence of a nonthrombogenic luminal 
surface becomes most important in grafts of small diame- 
ter, and those used for low flow arterial or venous con- 
duits. 
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Clotting potential of the prosthetic graft flow surface is 
reduced with complete incorporation and development of 
an endothelial lining. Unfortunately, such complete heal- 
ing of porous grafts placed in humans rarely occurs for 
more than short distances adjacent to suture lines. Con- 
vineing clinical evidence of endothelial coverage in the 
more central portions of a graft has been documented only 
by Sauvage et al, who described spotty healing in 32% of 
the surface area of an axillofemoral knitted Dacron graft. 
Other reports of true endothelial coverage of graft seg- 
ments distant from the host vessels are less convincing. 
Examination of most porous grafts, hours or years after 
implantation, reveals a pseudointima composed of a fibrin- 
ous coagulum. Such a surface of compacted fibrin and 
cellular debris, although thrombogenic, proves satisfactory 
in high flow situations, such as aortic interposition grafts. 
As flow rates decrease, the relative thrombogenicity of this 
fibrin surface increases and limits a graft’s usefulness. 

Considerable investigative effort has been directed 
toward development of endothelial graft surfaces. Evolu- 
tion of a stable, nonthrombogenie endothelial surface 
between the blood and prosthetic material would be a 
major advance. Endothelium in this setting provides a 
barrier to activation of clotting factors, as well as a viable 
lining capable of propagation and repair. 

Early attempts to isolate, cultivate, and seed endothelial 
cells onto prosthetic material were fraught with difficul- 
ties. Cells derived from initial harvesting techniques were 
often overgrown by rapidly dividing, noncontact-inhibited 
smooth muscle cell contaminants. Limited multiplication of 
endothelial cells in culture restricted the quantity available 
for graft application. Most investigators depended on cells 
settling onto prostheses while the graft was in culture 
medium. This limited the length of grafts easily seeded. 
Certain studies using calf endothelium were encouraging’ 
despite known differences of graft healing between this 
animal and other species. In particular, calves exhibit a 
much greater capacity for pannus ingrowth to develop at 
anastomoses and complete healing of grafts than do 
humans or dogs.* 

A new method of endothelial seeding was reported in 
1978, in which excellent coverage of knitted Dacron pros- 
theses occurred, after an inoculum of endothelial cells was 
added to blood used to preclot grafts implanted in the 
infrarenal canine aorta. Coverage was less successful with 
other types of prostheses. Endothelial cells were obtained 
by passing a steel wool pledget through a segment of vein. 
These investigators observed reduced clot formation on the 
surface of grafts prepared in this manner. They also 
demonstrated diminished static clotting on sueh graft 
surfaces. In subsequent work, they demonstrated that the 
cellular linings were indeed endothelium by identification 
of Weibel-Palade bodies with transmission electron 
microscopy, and by studies using immunofluorescent stain- 
ing for factor VIII-related antigen.'* Factor VIII anti- 
gen is synthesized by endothelial cells and contained in the 
cytoplasm. It is not evident in fibroblasts or smooth 
muscle cells, but is responsible for platelet immunofluores- 
cence. Use of this marker allows confirmation of the graft 
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lininz as endothelium, an essential step in evaluating graft 
surfzces. 

In the rresen- study, endothelial cells were successfully 
harvested cultivated, and seeded onto double velour 
Dacron grafts. Sritical to this work were refinements in 
enzynatic harvesting techniques that lessened potential 
smocth muscle contamination,'* and the preclot seeding 
technique Evidence of uniform endothelial surfacing of 
seeded grafts was the most striking finding of the study. 
However, orgarized subendothelial cells may be equally 
impartan“ by erhaneing the stability of the surface cells. 
Periedic necrosis of subendothelial tissue about graft 
interstices may lead to excessive fibrin deposition, com- 
promise cf the kamen, and thrombosis of the graft. 

Evolution of = true endothelial surface, during the first 
four weels after implantation of a graft longer than 10 cm, 








has not been observed in any experimental canine study 
known to us. The results of this investigation were un- 
equivocal in documenting early generation of such an 
endothelial surface on seeded prosthetic grafts in a canine 
model. 


This investigation was supported in part by National Heart, Lung, and 
Blood Institute grant HL23345 and contract NO1-H V-2054. 
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assistance, and W. Jean Dodds, DVM, New York State Medical Department 
of Health, supplied the canine factor VIII antiserum. 
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Carotid Surgery in the Community Hospital 


467 Consecutive Operations 


J. Donald Carmichael, MD 


* Over = 12-year period, 467 consecutive operations for caro- 
tid cisease were performed on 424 patients in community 
hospitals. Df all tee patients, 0.2% died within 30 days of surgery 
and 3% had a stroke within 30 days. One third of these strokes 
were disakling. No cerebral monitoring equipment was used and 
an indwelling carotid shunt was only rarely used. 

(Asch Sarg 11£937-939, 1980) 


udsequent tc the pioneer work of Debakey, Eastcott, 
Lyons, and others on carotid surgery more than 25 
years ago"? meny articles on this subject have reported 
improvement ir both the operative mortality and the 
stroke rat».** Most of these reports have come from large 
teacring aospitzls. They suggest various operative tech- 
niques to orrec the carotid disease and protect the brain 
durirg the operation. I have performed carotid surgery in 
community hospitals, where the frequency of performance 
of carotic operations and the availability of complex 
monitoring equ:pment is less than in the large referral 
hospztals. )pera ve techniques did not include the routine 
use cf intraoperative carotid shunts or cerebral monitor- 
ing, »ut have contributed to an acceptable operative mor- 
tality and stroke rate. 


SUBJECTS AND METHODS 


I performed 467 carotid operations during a 12-year period 
endi in June 978. Thirteen of these operations corrected 
tortueus cerotids, and four performed internal dilation of the 
carotel for treatment of fibromuscular hyperplasia with stenosis. 
Sever of taese pztients had endarterectomies as part of their 
opera-ion. ^en operations explored totally occluded carotid arte- 
ries. The r»mainisg 440 operations were solely endarterectom- 
les. 
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In 34 operations (7%), the patients were asymptomatic. Carotid 
endarterectomy was thought to be indicated because the carotid 
plaque compromised more than 70% of the diameter of the artery. 
In 346 cases (74%), the patients had attacks of transient cerebral 
ischemia, and in 87 (19%) there was a neurological deficit at the 
time of surgery. These patients had carotid plaques that compro- 
mised more than 60% of the diameter of the lumen or appeared to 
be ulcerated. 

Thirty-six of these operations were performed on patients 
whose opposite carotid was completely occluded. Thirty-four were 
performed on patients who had previously undergone surgery on 
the opposite carotid. Three operations were performed on patients 
who had had carotid endarterectomies on the same vessel 4, 5, and 
7 years previously. In 16 symptomatic patients operated on with 
the preoperative diagnosis of an ulcerated, nonstenotic carotid 
plaque, the plaques were found at the time of surgery not to be 
ulcerated. 


Operative Technique 


Patients with a stenosis greater than 90% and no neurological 
deficit were usually operated on within 24 hours from the time the 
arteriogram was performed. Operations on those patients with a 
resolving mild neurological deficit were performed at varying 
times after the development of the deficit. Ten percent were 
operated on within the first week. Thirty-five percent underwent 
their operation during the second week, and 26% during the third 
week. Four patients with profound neurological deficits had their 
operations delayed 12 or more days after the onset of the 
deficit. 

All operations were performed under general endotracheal 
anesthesia. During the last eight years, the technique has included 
assisted ventilation in an effort to maintain nearly normal levels 
of arterial gases. Intraoperative blood gas determinations were 
not made. Prior to carotid occlusion, 5,000 units of aqueous heparin 
sodium was given intravenously. During the time of carotid 
occlusion, the blood pressure was kept at a systolic pressure of 
approximately 160 mm Hg by the use of phenylephrine hydrochlo- 
ride as necessary. 

Operative techniques as taught by W. Sterling Edwards were 
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used. In performing the endarterectomies, dissection of the carot- 
id bifurcation was kept to the minimum amount required for 
adequate closure of the arteriotomy. Extreme care was taken to 
manipulate the bifurcation as little as possible during this dissec- 
tion. The arteriotomy, which began in the distal 1.5-cm segment of 
the common carotid, terminated in the bulbar portion of the 
internal carotid. The plaque that extended more distal to this point 
was removed by maintaining gentle traction on it while continu- 
ing progressively more distal dissection with a blunt spatula. On 
removal of the plaque, inspection was made of its terminal portion 
and the point of intimal division in the distal internal carotid to 
assure complete plaque removal and avoidance of retained, unat- 
tached intima. The distal intima was sutured only once. The 
arteriotomy was then quickly and meticulously closed with 6-0 
suture material, with the internal carotid being allowed tempo- 
rarily to back-flow through the arteriotomy prior to final closure. 
A small amount of blood from the external carotid was continuous- 
ly allowed to flow through the arteriotomy as the last portion was 
closed to keep air from reentering the lumen. On closure of the 
arteriotomy, outflow from the common carotid was established 
first through the external carotid prior to opening the clamp 
occluding the internal carotid. Prior to wound closure, protamine 
sulfate, if needed, was given in 10-mg amounts until clotting was 
noted in the wound. Intraoperative arteriograms were performed 
only once. Arteriograms during the postoperative hospitalization 
were also performed on only one occasion. Postoperative dextran 
40, anticoagulation, or antiplatelet drugs were not used routinely. 
Postoperatively, the blood pressure was usually maintained above 
100 mm Hg by use of phenylephrine as an intravenous infusion as 
needed. : 

Total carotid occlusion time averaged 10.5 minutes. In those 
cases where an associated common carotid endarterectomy was 
anticipated to extend the carotid occlusion time beyond 15 min- 
utes, an indwelling shunt was used to allow perfusion around the 
segments being endarterectomized. A shunt was used on four 
occasions. 

The four cases of fibromuscular hyperplasia were treated by 
internal dilation. The tortuous carotids were treated either by 
resection of the redundant portion followed by an end-to-end 
anastomosis or by dividing the internal carotid at its origin and 
anastomosing it into the more proximal common carotid. 

In attempting to reestablish flow through the completely 
occluded arteries, various methods were tried, including Fogarty 
catheter thrombectomies and the use of embolectomy forceps. 


RESULTS 


There was one death within 30 days from the time of 
operation, thus giving an operative procedure mortality of 
0.2%. This patient died nine days postoperatively while 
undergoing dialysis for renal failure produced by microem- 
boli to the kidneys. These occurred at the time of the 
retrograde femoral cerebral arteriogram catheterization. 
There were no neurological deficits in this patient. 

The operative procedure stroke rate, including all neuro- 
logical deficits occurring within 30 days from the begin- 
ning of operation, was 3.0% (14 patients). Five of these 
deficits resolved between one and 12 weeks postoperative- 
ly. In five patients (1.1%), deficits developed within six 
hours of operation, which suggests an operative technical 
error as their cause. Four (0.9%) of the 14 strokes produced 
invalidism and an additional one (0.2%) caused loss of 
gainful employment. Three of the strokes were in the 
patients with fibromuscular hyperplasia or occluded opera- 
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tive carotids. In two patients, symptomatic recurrent 
stenosis developed that required surgical correction at four 
and five years, respectively, after their initial operations. 
Three additional patients, when subjected to repeated 
cerebral arteriograms performed for cerebral symptoms 
that occurred three months to two years after their initial 
operation, were found to have occluded the carotid pre- 
viously operated on. 

The 30-day operative mortality and stroke rates of the 
endarterectomy group as related to the preoperative neu- 
rological state are given in the Table. There were no post- 
operative strokes or mortality in the group of 81 patients 
operated on who had a preoperative neurological deficit. 

The operative stroke rate in the 294 patients with 
preoperative attacks of transient cerebral ischemia was 
3.1%. Seven of these ten strokes produced a permanent 
neurological deficit. One of these permanent deficits was 
an hemianopsia, another was a mild incoordination of one 
leg, and another was a marked weakness of an arm 
controlled by the hemisphere opposite to the endarterecto- 
my. None of these produced significant disability. Two of 
the permanent deficits were in patients who were operated 
on as an emergency measure for repetitive bouts of 
hemiparesis thought to be caused by a nonstenotic, ulcer- 
ated plaque. At operation, however, these plaques were not 
found to be ulcerated. Permanent disabling strokes in 
these two patients occurred three days postoperatively. 

In the 27 asymptomatic patients, there was one postop- 
erative stroke that produced a temporary aphasia. In two 
patients, a strong thrill was palpated after reestablishing 
flow following closure of the arteriotomy. In one of these, 
the arteriotomy was reopened and extended beyond the 
carotid bulb to permit removal of additional loose intima. 
The thrill was allowed to remain in the other patient, in 
whom a stroke developed on the day of surgery. Arterio- 
grams performed in this patient three months later showed 
occlusion of that carotid. 

Retrospective analysis by questionnaire in 1972 of 112 
consecutive patients undergoing carotid surgery by myself 
and followed up for an average of 25 months indicated that 
after 30 days from the time of operation, the patient's 
chance of' suffering either a fatal or nonfatal stroke 
averaged 1.6% per year. 


COMMENT 


Many different techniques for cerebral protection dur- 
ing carotid artery reconstructive procedures are advocated. 


Results of Carotid Endarterectomy (1966-1978) 


Preoperative No. of Total Permanent 


Neurological  Operations/ Strokes," ^ Strokes,  Deaths,* 
Status Patients No. (96) No. (9*6) No. (96) 


Stroke 85/81 0 0 0 


Transient is- 

chemic at- 

tack 326/294 10(3.1) 7(2.1) 1(0.3) 
Asymptomat- 

ic 34/27 1(3) 0 D 
Totals 445/402 11(2.5) 7(1.6) 1(0.22) 


*Within 30 days postoperation. 
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Thompscn,; us ng routine indwelling carotid shunts, 
reperted an operative procedure stroke rate of 2.7% and 
mortality of 29% in a series of 595 consecutive carotid 
endarter=ctomies. In the 300 patients with only transient 
cerebral schenra preoperatively, the operative stroke rate 
was 3%. He advocated that shunts be routinely used in 
carotid endarterectomies. 

Wylie and Enrenfeld,* using general anesthesia with 
induced Eypertension and no shunts, reported a stroke rate 
of 2.8% ia a ser es of 242 carotid endarterectomies. There 
was a 17 posteperative stroke rate in the patients with 
transient ischenic attacks. 

Cennoly et al,’ using local anesthesia and systemic 
fentanyl citrate (Innovar and Sublimaze injection), 
reported 102 carotid endarterectomies, with a 1% mortality 
and no neurological deficits. They advise use of an intra- 
operative shunt when the patient experiences a decrease in 
consciousness or motor ability. 

Under zeneral anesthesia without induced hypertension 
and witheut the use of a shunt, Baker et al^ performed 304 
carotid eadarterectomies, with a 5.2% combined operative 


mortality and szroke rate. The postoperative neurological | 


deficits could not be statistically correlated with a pro- 
longed occlusion time, a stump pressure of less than 50 mm 
Hg, or t? presence of additional carotid lesions. 

In my eperatize procedures, no shunt was routinely used. 
Induced Lypertension and general anesthesia were used on 
all patierts. Stump pressures were not measured. A shunt 
was used in only the four endarterectomies that required 
occlusion of the internal carotid for more than 15 min- 
utes. 

There sere two patients in this series in whom the 
internal earotid backflow noted at the time of the arteriot- 
omy was extrer ely poor. The carotid occlusion times were 
nine and 11 minutes, and each of these patients awoke with 
a mild neurological deficit that lasted less than a week. 
These tw» defic ts were probably caused by the length of 
time of ezrotid ccclusion in association with poor collateral 
cerebral »erfusi»n. Neither of these patients had stenosis 





in the opposite carotids. 

I am aware of only one patient in my community with a 
carotid occlusion time under 12 minutes who awakened 
with a permanent stroke, in whom an explanation other 
than the length of the carotid occlusion time could not 
account for the stroke. Therefore, I believe that if carotid 
occlusion is performed under general anesthesia with 
induced hypertension, a shunt is not needed if the occlusion 
time is under 12 minutes. 

In the present series of carotid endarterectomies, there 
were no operative strokes or mortality in the 81 patients 
operated on in the presence of a neurological deficit. These 
operations were performed within two weeks of the onset 
of the deficit in 45% of these patients in an effort to 
prevent the occurrence of new strokes while awaiting 
surgery. All of the patients operated on during the first 12 
days poststroke had very mild deficits. 

It is not clear why my results differ so from the 
experiences of others, who have noted a higher stroke rate 
and mortality when operating after the onset of a continu- 
ing neurological deficit. It should be noted that most of the 
preoperative strokes in the present series were in a process 
of resolution at the time of surgery. This suggests that 
these patients had little if any permanently infarcted 
portions of the brain. The carotid occlusion times in these 
patients were also shorter than most of those reported in 
other publications. 

In summary, my experience suggests that an acceptable 
complication rate can be achieved in carotid surgery with- 
out the use of cerebral monitoring equipment and without 
a shunt being necessary, if certain techniques are used. 
The surgical techniques thought to be of importance are 
the use of general anesthesia, systemic heparinization and 
induced hypertension prior to carotid occlusion, minimal 
distortion of the carotid bifurcation during its dissection, 
careful removal of loose intima from the distal point of 
plaque separation, carotid occlusion time under 12 minutes, 
and efforts to remove all air from the carotid bulb prior to 
reestablishment of flow. 
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Carotid Endarterectomy 


An Alternative Approach 


Anthony D. Whittemore, MD 


* Ninety-six consecutive carotid endarterectomies were car- 
ried out with each patient under regional anesthesia and with the 
routine use of an indwelling arterial shunt. When combined on a 
routine basis, the theoretical advantages derived from each 
technique become additive such that maximal cerebral protec- 
tion afforded by the shunt is continuously monitored by an awake 
patient. The validity of this approach in a teaching setting is 
evidenced by a low (196) mortality and morbidity and by an 
exceptional degree of patient compliance. 

(Arch Surg 115:940-942, 1980) 


he present study documents the efficacy of an 

approach to carotid endarterectomy that represents a 
synthesis of two techniques: regional anesthesia and a 
routine indwelling arterial shunt. Regional anesthesia 
administered for carotid surgery has proved satisfactory, 
as evidenced by several previously reported series, and 
the cerebral protection provided by an indwelling arterial 
shunt as advocated by Thompson and Talkington* and 
Javid et at^ has been well documented. However, the 
routine combination of both techniques offers considerable 
theoretic appeal in that maximal cerebral protection 
afforded by the shunt is continually monitored by an 
awake patient. Although the EEG used with patients under 
general anesthesia has also proved effective in monitoring 
cerebrovascular status,*" the approach presented here may 
represent a preferred alternative for selected patients in 
seleeted settings. The present article documents the valid- 
ity of such an alternative approach. 
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PATIENTS AND METHODS 


Ninety-six consecutive carotid endarterectomies were carried 
out by the senior resident staff under my direct supervision at the 
Naval Regional Medical Center in Portsmouth, Va, between 
September 1977 and March 1979. All patients included in the study 
underwent cerebral angiography that demonstrated greater than 
50% stenosis of the internal carotid artery and/or an ulcerated 
atheroma. Focal neurologic symptoms provided the indication for 
endarterectomy in the majority (91%). These symptoms occurred 
in 72 patients with transient cerebral ischemia and in 13 with 
stable strokes. Chronic cerebral ischemia was not an indication for 
surgery in this series. An additional 11 patients underwent 
“prophylactic” endarterectomy for asymptomatic lesions, eight 
following initial contralateral endarterectomy and three with 
lesions thought to be of such hemodynamic significance as to 
present a prohibitive risk during imminent major surgical proce- 
dures. 

All patients were given regional anesthesia with 1.5% mepiva- 
caine hydrochloride. The specific regional technique varied with 
the experience of individual anesthesiologists and included both 
deep or superficial cervical plexus blocks with the multiple injec- 
tion technique,* and deep cervical blocks established with a single 
intrascalene injection.’ Preoperative and intraoperative sedation 
was held to an absolute minimum such that patients were awake 
and responsive at all times. Subsequent endarterectomy was well 
tolerated as evidenced by the rare necessity for local lidocaine 
hydrochloride supplementation and by the universal acceptance 
of the technique on the part of patients returning for surgery on 
the contralateral side. 

Following exposure of the carotid artery and elevation of the 
hypoglossal nerve if required, all patients were systemically 
heparinized. The common, external, and internal carotid arteries 
were then secured with catheter tourniquets fashioned from No. 
12 F red rubber catheters and Dacron umbilical tape. Subsequent 
carotid arteriotomy was routinely extended cephalad beyond the 
grossly palpable disease, and a No. 10 or No. 12 F nonbulbous 
argyle shunt was inserted into the internal carotid artery, then 
proximally into the common carotid artery and secured with the 
catheter tourniquets. The atheroma was then endarterectomized 
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Early Operative Results 


Permanent 
Neurologic Deficit 


No. of 


Operations 


Unilater= endarterectomy 
Symptematic 
Withscontralateral occlusion (12) 
Withsrecurrect stenosis (2) 
Asympzomatic 
Bilateral srrdarte-ectomy 
With b-aieral symptoms 
With u silateral-symptoms 


in the usua. fashica with careful inspection under direct vision of 
the distal isternal carotid intimal cuff, which, if loosely adherent, 
was secure] with horizontally placed 6-0 prolene sutures. The 
arteriotom> was cesed with 5-0 or 6-0 continuous prolene sutures 
over the shant, which was removed just prior to completion of the 
final sutures. Syscemic anticoagulation was routinely reversed 
with a rati~ of a LO mg of heparin to 0.5 mg of protamine. 


RESULTS 


The ov2rall coerative mortality for this series of 96 
consecuti~e end&rterectomies in 78 patients was 1% (Ta- 
ble). The single death occurred six hours postoperatively 
attendant en immediate thrombosis of the endarterecto- 
mized segment in a patient with prior occlusion of the 
contralateral right carotid artery. The incidence of perma- 
nent neurologic deficits was also limited to 1% and occurred 
in a patient with "tandem" stenoses of both intracranial 
and extreranial segments of the internal carotid artery. 
Initial pr»ximal endarterectomy was to precede a staged 
temporal artery turn-in procedure, a plan precluded by the 
intraoperative snset of a right hemiparesis concurrent 
with initial dissection of his carotid vessel. 

Of crittal im-ortance relative to permanent neurologic 
morbidity. are two patients who experienced focal cerebral 
ischemia intraeveratively in spite of seemingly well- 
positionec shun:s. In both instances, the shunts had in fact 
migrated cephalad, resulting in sufficient obstruction to 
cause expressive aphasia in one and left hemiparesis in the 
other. Afer the shunts were repositioned, both deficits 
promptly cleared, thereby avoiding a potential 2% increase 
in significant morbidity. 

The remainde- of the neurologie deficits were also of a 
transient nature and were related to the cervical incision. 
These deicits included two patients with paresis of the 
hypoglossal nerve and one patient with paresis of the 
marginal mandibular branch of the facial nerve. In spite of 
the routine reversal of systemic heparinization, an exten- 
sive cervi-al hematoma in one patient required evacuation. 
One additional patient experienced an inordinately severe 
headache that persisted for ten weeks postoperatively, 
contributmg to the overall 7% incidence of transient oper- 
ative mo-bidity. Regional anesthesia, regardless of the 
method o: administration, was well tolerated by all but one 
patient wno reqzired rapid endotracheal intubation for the 
unexplair=d onset of transient cardiorespiratory depres- 
sion. 
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COMMENT 


Carotid endarterectomy with either regional or general 
anesthesia has proved to be a safe procedure, both with and 
without routine use of an indwelling arterial shunt.'?7-* 
The technique used depends on the preference and experi- 
ence of both surgeon and anesthesiologist, and varies 
according to the hospital setting. In this series, an indwell- 
ing arterial shunt was used to provide an unhurried pace 
with maximal cerebral protection, particularly essential in 
a teaching setting. Although the cerebral protection 
afforded by a shunt is clearly not necessary in every case, 
its selective use based on various means of assessing 
intraoperative cerebral flow is of controversial reliabili- 
ty.®°- Even in the presence of sensitive EEG monitoring, 
sudden changes indicating the necessity for a shunt may 
result in a hurried and therefore hazardous insertion at a 
critical stage during the endarterectomy. The routine use 
of a shunt also provides the secondary benefit of enhancing 
the technical facility with which it is used, thereby reduc- 
ing the risks inherent in the critical insertion process. 

However, once a shunt has been inserted, there is very 
little assurance that it will remain functional unless a 
means of monitoring cerebral status is provided. This 
hazard is underscored by the two patients in this series who 
experienced ischemie symptoms intraoperatively, which 
cleared promptly after repositioning the shunt. Similarly, 
Spielberger et al* averted a 6% incidence of such deficits 
after having been alerted to shunt malfunction by awake 
patients. At present, such monitoring is provided best by 
either the EEG or an awake patient, since results with both 
techniques are certainly acceptable.'-*9* In settings where 
EEG monitoring is unavailable or general anesthesia is 
undesirable, regional anesthesia remains an acceptable 
technique. Under such circumstances, patient compliance 
has been more than satisfactory in most major series 
reported," and of the 78 patients comprising this series, 
only one individual was subjectively dissatisfied. Of note is 
the fact that all 18 patients returning for subsequent 
contralateral endarterectomy unequivocally accepted a sec- 
ond regional anesthetic. 

Carotid endarterectomy carried out with the patient 
under regional anesthesia with the routine use of a shunt is 
an effective alternative approach as evidenced by a high 
degree of patient compliance and by an acceptable 1% 
mortality and permanent morbidity. 
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Editorial Comment 


These two reports of excellent mortality and morbidity statis- 
tics associated with carotid endarterectomy raise again many of 
the controversies that have been aired in and out of print during 
the past 20 years. One has to wonder whether it is possible to 
decide on the essentiality of one of the multiple factors involved in 
the procedure without developing data with that one factor as the 
only variable. Neither of these reports allows for making such a 
precise judgment. But by whatever combination of factors 
employed, a technique for carotid endarterectomy with results in 
consonance with the current standards of 1% mortality and 1% to 
3% stroke incidence cannot be discounted. To the list of multiple 
describable factors that influence outeome—patient selection, type 
of anesthesia, blood gas level control, blood pressure regulation, 
shunting, blood vessel manipulation, anticoagulation, recovery 
room management—must certainly be added those less measur- 
able—the skill and virtuosity of the surgeon. These traits can 
strikingly alter (for better or worse) the effect of any or all of the 
other factors. 

The practice of surgery is clearly not a stereotyped function 
performable by anyone or performed in the same manner by all 
good surgeons. Judgment, finesse, and adroitness serve to differ- 
entiate surgeons and their approach to operations. These talents 
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often allow for modification or even abrogation of certain 
accepted rituals and norms. Such practice, in the hands of those 
with full knowledge of the accepted and with the adeptness to 
adjust, is not to be stymied. But neither is it to be advanced as 
reproducible by or teachable to all surgeons. Can an appreciation 
of “extremely poor” internal carotid artery back flow be taught as 
easily as can an appreciation of a pressure of 25 mm Hg directly 
measured? Can administration of protamine sulfate “as needed” 
be communicated as meaningfully as stating its need in the 
presence of a protamine titration study? Can everyone appreciate 
and reproduce the fine judgment involved in “hyperventilation to 
maintain near normal blood gases” without measuring blood gas 
levels? 

The results of the operative procedures in both of these reports 
are enviable accomplishments. Although it is attractive to consider 
one’s self as being numbered among the 12-minute endarterecto- 
mists, most surgeons will, in'the companionship of their con- 
science, choose the security of measuring, shunting, and monitor- 
ing. 

VALLEE L. WILLMAN, MD 
St Louis 
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Spontaneous Dissection 


of Internal Carotid Arteries 


Spontaneous Resolution Documented 


by Serial Ocular Pneumoplethysmography and Angiography 


William Gee, MD; Harry A. Kaupp, MD; Kenneth M. McDonald, MD; Frank Z. Lin, MD; Joseph L. Curry, MD 


* Spontaneous dissection of the internal carotid artery can 
appear on an angiogram as a total occlusion of this vessel. This 
appearance differs from that typical of atherothrombotic occlu- 
sion. In four patients with spontaneous dissections of internal 
carotid arteries, serial ocular pneumoplethysmography demon- 
strated spontaneous restoration to functional patency. Repeated 
angiography confirmed the noninvasive testing in all four 
patients. 

(Arch Surg 115:944-949, 1980) 


ver the past several years Ehrenfeld and Wylie' and 
Fisher et al? have reported on separate series of 
spontaneous dissection of the internal carotid artery. 
These reports established several important observations. 
The entity is not as rare as the scarcity of reports might 
indicate. Patients with transient hemispheric or monocular 
symptoms, rather than completed stroke, were in the 
majority. Two distinet characters of dissection, with 
respect to angiographic findings, were noted. In one 
situation, the carotid sinus is spared, and a tapered seg- 
ment beginning 2 cm or more distal to the origin of the 
internal carotid artery terminates as a pointed total occlu- 
sion of the vessel. The other appearance is similar in the 
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proximal segment, but total occlusion does not occur. The 
distal segment is characterized by a long, severe stenosis, 
the "string sign." Spontaneous resolution of total occlu- 
sions or preocclusive stenoses were documented by serial 
angiography. Finally, the age distribution was, on the 
average, much younger than in patients with similar CNS 
dysfunction, but of atherosclerotic origin. Our report docu- 
ments four such cases encountered in a five-year period in 
whom spontaneous resolution was noted. Ocular pneumo- 
plethysmography (OPG-Gee)* was used for the serial eval- 
uation of the patients, and repeat angiography confirmed 
the OPG findings in all patients. 


REPORT OF CASES 


Case 1.—A 51-year-old man had a transient ischemic attack 
(TIA) characterized by right-sided headache, weakness of the left 
side of the face and left extremities, and dysphasia. The neuro- 
logie deficits cleared up after several hours, but the headache 
persisted for several days. An OPG study indicated that the 
patient had a right carotid stenosis of pressure-significance (75% 
or greater cross-sectional area), although no carotid bruit was 
audible. Four days later angiography confirmed a total occlusion 
of the right internal carotid artery. However, the occlusion was 
quite atypical, in that the dye column extended, in a tapered 
fashion, several centimeters above the origin of the vessel. Serial 
OPG studies, at six-month intervals, were obtained. The first 
study, six months after the TIA, demonstrated that the ophthal- 
mic systolic pressures were equal, indicating that functional 
patency of the right internal carotid artery had been spontaneous- 
ly restored. One year after the TIA, a repeated study confirmed 
the results of the earlier study. Angiography was repeated at this 
time. The right internal carotid artery appeared completely 
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Fig 1.—Case 1. Lett, Lateral view of right carotid system at the 
time cf transient ischemic attack. Note long tapering to complete 
occlusion ef proximal internal carotid artery. Note also faint 
reconstitutisn of carotid siphon, proximal segment of which is 
tapered. Rieht, innominate angiogram one year after initial study. 
Internal carotid artery is completely normal throughout its course, 
and lcop issseen. 


normel anc a 360° loop of this vessel was noted in its distal 
extraerania segment. Figure 1 shows the original and follow-up 
angiosrame ir this patient. 

Ca% 2.4 51-year-old man had two TIAs. The first included 
nonloealizee headache and quadriparesis. The second was charac- 
terized by less of centrol of the left upper extremity. At the time 
of the secomd TIA, an OPG study indicated that the patient had a 
right carotad stenesis of pressure-significance (75% or greater, 
cross-sectional areg). On the next day, angiography confirmed the 
presemce of an atypical complete occlusion of the right internal 
carotid artery. A leng taper of the dye column extended several 
centineterz from tne vessel origin. Seven weeks later, a repeated 
OPG study indieaced restoration of functional patency of the 
involued artery. Three months after the initial angiogram was 
taken a repeated study documented patency of the right internal 
carotid] artery. Figure 2 shows the initial and follow-up angio- 
gram: in tEis patient. 

Previous ~eports~* document an accuracy of 97% in the noninva- 
sive oetecton of unilateral or bilateral carotid stenoses of 75% 
eross-sectiona. area or greater using the bilateral simultaneous 
OPG studies. Briefly, the OPG-Gee instrument determines both 
ophthalmie systolic pressures (OSPs) simultaneously, and these 
presstres are correlated with the brachial systolic pressure (BSP) 
determined by arm cuff and auscultation, which is measured 
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Fig 2.—Case 2. Left, Lateral view of right carotid system at time of 
second transient ischemic attack. Long tapering of proximal 
segment of internal carotid artery terminates in total occlusion. 
No reconstitution of the carotid siphon is noted. Right, Arch 
arteriogram performed three months after initial study. There is 
some narrowing of proximal segment of right internal carotid 
artery, just below pronounced loop in this vessel. Density imme- 
diately adjacent and to left of this loop is normal loop of right 
vertebral artery. 


immediately after the OPG study. In patients without a carotid 
stenosis of pressure-significance (> 75%, cross-sectional area), the 
OSPs are equal, and both should exceed a level determined by the 
formula OSP = 38.94 + 0.4216 BSP. The graph in Fig 3 contains 
the OSP/BSP correlate data from the first two patients. The 
heavy oblique line traversing the graph is the linear representa- 
tion of the formula.* Any OSP/BSP correlate below this line is 
abnormal. The initial OPG study obtained in the first patient 
described was correlated with the brachial systolic pressure of 144 
mm Hg, which was determined immediately after the study. The 
left ophthalmic systolic pressure (side of the patent carotid 
system) was 103 mm Hg. The right ophthalmic systolic pressure 
(side of the occluded internal carotid artery) was 60 mm Hg. The 
two OSP/BSP correlates are in the middle of the graph. An open 
circle represents the correlate from the left side (patent artery). A 
closed circle represents the correlate from the right side (occluded 
artery). An arrow extends to the left side of the graph from each 
of these correlates, where a pair of open circles is noted. The paired 
correlates represent equal ophthalmic systolic pressure of 90 mm 
Hg, at a brachial systolic pressure of 104 mm Hg. The second study 
was obtained six months after the first, and it demonstrated that 
the patient no longer had a pressure-significant right carotid 
stenosis. Six months after the second OPG, angiography con- 
firmed complete restoration of the involved vessel. The other 
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Fig 4.—Case 3. Left, Lateral view of right carotid system at time of 
five transient ischemic attacks of this patient. Right, lateral view of 
right carotid system 14 months after initial angiogram. Note full 
restoration of patency of internal carotid artery. 
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Fig 3.—Ocular pneumoplethys- 
mography (OPG) data from first 
two patients. Two pairs of 
arrows point from initial ophthal- 
mic systolic pressure/brachial 
systolic pressure (OSP/BSP) 
correlates respective to each 
patient, and toward OSP/BSP 
correlates respective to each 
patient at time of follow-up OPG 
study. 
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OSP/BSP correlates in Fig 3 were derived from the second 
patient. The two studies in this patient were separated by only 40 
days. The brachial systolie pressures on both occasions were almost 
equal, measuring 118 mm Hg in the first test and 116 mm Hg in 
the second. Also, as indicated by the very short arrow, the OSP on 
the side of the patent carotid system differed by only 1 mm Hg 
between the two tests. On the side of the internal carotid occlusion 
the initial OSP was 60 mm Hg, and this OSP/BSP correlate is 
designated by a solid circle. The arrow directed away from this 
correlate points to the correlate noted, from the side of previous 
occlusion, in the second study. Again, equalization of the ophthal- 
mie systolie pressures, above the lower limit of normal, indicated 
that the patient no longer had a pressure-significant right carotid 
stenosis. Repeated angiogram taken three months after the initial 
angiogram confirmed the restoration of patency. 

Case 3.—A 52-year-old man suffered five TIAs characterized by 
numbness and weakness of the left side of the face and of both left 
extremities, the longest of which lasted one hour. These episodes 
were associated with severe right eye pain and a right Horner's 
syndrome. There were no carotid bruits. Figure 4 shows the two 
angiograms in this patient. The angiogram on the left shows an 
intimal dissection that extended from about 4 cm above the origin 
of the internal carotid artery to the midsegment of the petrous 
portion. Repeated angiography taken 13 months later, on the right 
of the figure, shows restoration to normal. The initial OPG study 
was not done until one month after the first angiogram. This test 
confirmed that the patient had a pressure-significant right carotid 
stenosis. Serial OPG studies were done at three-month intervals, 
at 4, 7, 10, and 13 months. All demonstrated that there was no 
longer a pressure-significant right carotid stenosis. Whether or 
not full patency had been restored at the time of the four-month 
study is unknown, but the repetition of negative studies prompted 
repeated angiography in this patient. The physician managing 
this patient was satisfied to terminate long-term oral anticoagu- 
lation, an important benefit to the patient. The graphic data in 
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Fig 5.—Ocular pneumoplethys- 
raography data from the patients 
€ and 4. Two arrows are directed 
ffom initial ophthalmic systolic 


pressure /brachial systolic pres- 
sure (OSP/BSP) correlates to 
eorrelates derived four months 
later, in third patient. The OSP/ 
BSP correlates from fourth pa- 
tent are located at intersect 
where OSP equals 110 mm Hg 
and BSP equals 150 mm Hg. 
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Fig 6.—Case 4. Left, Lateral view of right carotid system on initial 
observaticn at age 48 years. Right, Same angiographic view three 
years late-. 


this patient areseen in Fig 5. At the left of the graph, at a brachial 
systolic pressure of 114 mm Hg, the left ophthalmic systolic 
pressure “open cirele) is 102 mm Hg, whereas that on the right 
(solid circse) is 93mm Hg. It has been shown? that a difference of 
as little as 5 mm Hg between the respective ophthalmic systolic 
pressures. where both are above the lower limits of normal, is 
diagnosti- o? a pressure-significant carotid stenosis on the side of 
the lower-pressure. The two arrows that extend to the right of the 
graph from this data pair are directed at equal ophthalmic systolic 
pressures (coupled open circles) of 117 mm Hg, at a brachial 
systolic pressure cf 142 mm Hg. The latter OSP/BSP correlates 
were derwed frem the four-month follow-up OPG study in this 
patient. Wote that the arrow connecting the initial and follow-up 
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data from the side of the unaffected artery closely parallels the 
heavy oblique demarcation line on the graph. Thus, the higher 
ophthalmic systolic pressure in the follow-up study is due solely to 
the higher brachial systolie pressure at the time of the follow-up 
study. 

Case 4.—A 5l-year-old man originally had a transient left 
hemiparesis at the age of 48 years. Associated symptoms or signs, 
including bruit, were not known. The angiogram performed at 
that time is seen on the left, in Fig 6. The entire right internal 
carotid artery is seen to be narrower than the external carotid 
artery, and in the proximal petrous segment of the internal carotid 
artery (arrow) this vessel is almost totally occluded for a length of 
approximately 2 cm. The patient was asymptomatic and neurolog- 
ically intact for the three-year interval, when he again had a 
persistent left hemiparesis. It was presumed that the previously 
stenosed right internal carotid artery had proceeded to total 
occlusion. However, an OPG study documented equal ophthalmic 
systolic pressures of 110 mm Hg at a brachial systolic pressure of 
150 mm Hg, as seen at the right side of the graph in Fig 5. This 
finding indicated that there was no pressure-significant carotid 
stenosis on either side, much less a total occlusion of the right 
internal carotid artery. Repeated angiography was performed 
(Fig 6, right). The entire right internal carotid artery is of normal 
caliber and appearance, including the proximal petrous segment 
(arrow). The anteroposterior projection of the latter angiogram 
demonstrated a moderate right subdural hematoma, which was 
evacuated uneventfully with full recovery of the patient. 


COMMENT 


The cause of spontaneous dissection of the internal 
carotid artery remains uncertain. Both Ehrenfeld and 
Wylie: and Fisher et al? indicated that hypertension was 
infrequently associated with the cases described by them. 
None of the four patients in this report had a history or 
physical findings of hypertension. Ehrenfeld and Wylie 
and Fisher et al described a possible association with 
fibromuscular hyperplasia on the basis of observing this 
finding in the opposite, uninvolved internal carotid artery 
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in several cases. Ehrenfeld and Wylie found no evidence of 
cystie medial necrosis in specimens obtained at the time of 
operative repair. Fisher et al indicated that, in his review 
of other published reports, seven of 11 cases demonstrated 
cystic medial necrosis of the involved artery, the opposite 
carotid artery, and the aorta. It is presumed that all of 
these examinations were obtained as a result of autopsy. In 
the series reported by Fisher et al, only one case was 
studied pathologically, and cystic medial necrosis was not 
noted. In the present series, none of the patients demon- 
strated roentgenographic evidence of fibromuscular hyper- 
plasia. Without tissue examination in any of the four 
patients, it is impossible to rule out cystic medial necrosis 
as a cause, but none of these patients had any other 
evidence suggestive of this diagnosis. By definition, trau- 
ma is not an etiologic factor in spontaneous dissection of 
the internal carotid artery. However, Barker,’ in his discus- 
sion of the report by Ehrenfeld and Wylie, described two 
patients in whom neurologic deficit followed shortly after 
hyperextension of the neck during athletic events. One 
woman felt something in her neck after throwing her head 
back in the course of serving a tennis ball, while a young 
man had thrown his head back during a volleyball game 
and lost consciousness. Fisher et al related that in three of 
his cases symptoms began during a period of heavy 
coughing. He further indicated that extension of the neck 
may stretch and disrupt the carotid intima. None of the 
four patients in the present series had had any history of 
neck extension or coughing associated with the onset of 
symptoms. It is likely that all three problems (fibromuscu- 
lar hyperplasia, cystic medial necrosis, and intimal disrup- 
tion associated with hyperextension or coughing) are prob- 
able causes of spontaneous dissection of the internal 
carotid artery. 

In the two series of Ehrenfeld and Wylie and Fisher et 
al, 14 patients underwent attempts at operative repair. In 
seven of the 14, failure to reopen the vessel was reported. 
One patient underwent graduated dilation of a short 
segment, but postoperative patency was not documented 
by roentgenography. Four patients underwent resection of 
the proximal involved segment with saphenous vein graft 
interposition. In one of these four patients, postoperative 
angiography documented occlusion. There were no postop- 
erative studies in the other three patients. In two patients 
who underwent Fogarty catheterization, postoperative 
angiography documented patency. Thus, in 14 attempts at 
operative repair, there were eight documented failures and 
only two documented successes. 

In Ehrenfeld and Wylie’s report, six patients underwent 
follow-up angiography, in whom there had been no attempt 
at operative repair. One of the six had progressed to total 
occlusion. The remaining five were noted to have normal or 
near normal patency. When combined with the present 
series of four patients, a total of nine of the ten patients 
were noted to have normal or near normal patency restored 
at the time of follow-up angiography, in whom no attempt 
at operative repair had been made. 

Fisher et al, in the reports they cited, noted that the 
diagnosis of spontaneous internal carotid dissection was 
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most often based on autopsy findings. They believed that 
this factor heavily weighted those reports with patients 
with severe neurologic deficits. In both the reports, recov- 
ery of the patient was the rule, as was the case in the 
present series. Ehrenfeld and Wylie, in his operative 
management of one patient, found that operative angio- 
graphy after Fogarty catheterization revealed numerous 
irregular defects in the carotid lumen, suggesting retained 
intimal fragments. The artery was ligated because of 
concern about possible later embolism supported by a 
recording of a carotid stump pressure in excess of 65 mm 
Hg. No postoperative neurologic complications occurred. 
Carotid artery ligation was performed without complica- 
tion on one additional patient with recurrent transient 
ischemic attacks, mural thrombus, and a high stump pres- 
sure. In the present series, the first two patients under- 
went OPG studies early in the course of the dissection. 
Although both first had what angiographically appeared to 
be a total internal carotid occlusion, the ophthalmic systolic 
pressure being delivered by collateral routes on the side of 
occlusion was 60 and 66 mm Hg, respectively. Oller et al* 
and Nolph et al* have documented that carotid ligation or 
resection is tolerated if the collateral ophthalmic systolic 
pressure is 60 mm Hg or greater. It is probable that in the 
acute phase of the dissection this is a decisive factor with 
regard to the severity of the neurologic deficit. It also 
suggests a method of management. If the collateral oph- 
thalmie systolic pressure is less than 60 mm Hg, severe 
persistent neurologic deficit is expected. External carotid- 
to-internal carotid bypass or direct repair of the dissection 
and occlusion might be considered. However, if this pres- 
sure is 60 mm Hg or greater, transient or mild neurologic 
deficit is expected. Spontaneous resolution of the dissec- 
tion seems to be the rule. Operative intervention under 
these circumstances may well be meddlesome. These obser- 
vations suggest poor collateral ophthalmic (hemispheric) 
systolic pressure as the reason for the fatal outcome of 
internal carotid dissection in the reports cited by Fisher 
and Wylie and the more favorable disposition in most of 
the cases described by Fisher et al and Ehrenfeld and 
Wylie. 

If nonoperative management is elected, anticoagulation 
is a consideration, even if angiography shows apparent 
total occlusion. We believe that anticoagulation is contrain- 
dicated if the patient has suffered a completed stroke, as 
the risk of hemorrhage into the infarct may exceed the 
theoretical benefits. In a patient who has suffered only a 
TIA, we institute precise heparin anticoagulation. This is 
accomplished by continuous pump-infusion technique, with 
maintenance of the partial thromboplastin time between 
80 and 110 s. Heparin is continued until the ophthalmic 
systolic pressure on the side of the dissection is within 5 
mm Hg of the ophthalmic systolic pressure on the side of 
the patent artery. This will insure that the cross-sectional 
luminal area of the dissected artery is at least 25% of 
normal. Our experience has shown that this point is 
reached as early as seven weeks from the time of dissec- 
tion. In a large series of patients, the average time may be 
much earlier. We plan weekly OPG determinations in the 
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future in the management of the anticoagulation regimen 
in such patierts. We believe that heparin therapy can be 
safely stopped at this time, as the initial dissection clot 
should be wel! fixed and adequate flow characteristics 
should minimize the formation of additional mural throm- 
bus. 

It seems that spontaneous dissection of the internal 
carotid artery 5 more common than was previously appre- 


ciated. Angiographic findings quite clearly distinguish it 
from artherothrombotic occlusions. Probably only one third 
of these events are associated with profound stroke and 
death. Operative intervention may be helpful in a small 
number of those who survive the initial symptoms. Sponta- 
neous resolution, with restoration of normal or near normal 
patency, in perhaps as many as 90% of the cases, can be 
expected. 
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Invited Editorial Comment 


This report describes two forms of reversible carotid obstruc- 
tion. The frst *ype (cases 1 and 2) are of a fusiform narrowing 
that is e»rsiste-t with a subintimal lesion. Cystic medial necrosis 
is suggested as a possible causative agent. Another pathological 
process .o de ecasidered is the myxoid degeneration of the media 
that hasbeen seen in the carotid system and attributed to the drug 
methysergide. Lacking pathological material, the process cannot 
be further identified. In fact, it cannot be proved that the lesion is 
not a inralumiaal clot; this might indeed comport with the prompt 
resolution that-did occur. 

The second process (exemplified by case 3) is much more 
characteristic ef the local intimal fracture and subintimal dissec- 
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tion that we have attributed, not to truly spontaneous dissection, 
but to an episode of minimal trauma. The accumulated experience 
with these lesions identifies no highly successful surgical 
approach. The use of the sequential OPG test should provide some 
comfort and guidance in their conservative management without 
needing repetitive angiography as outlined in the report. 
Hidden in the text is a formula that will simplify the comparison 
of OPG reporting. It should be noted that these figures refer to the 
changes dependent on 75% of more reduction of the lumenal cross 
section. 
Winey F. BARKER, MD 


Los Angeles 
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And Those of Your 


Nursing Home Patients 





This compilation of articles and memoranda is geared to 
further your understanding of your role in regard to: your 
nursing home patients; their families; and the nursing home 
staff. Published by the American Medical Association, The 
Medical Director in the Long-Term Care Facility is the 
only book of its kind. 


The Table of Contents includes: 


* Doctor's Role in the Nursing Home 

* Medical Direction in Long-Term Care Facilities 

* Role Relationships of the Medical Director 

* The Role of the Physician in Long-Term Care 
Facilities—The Administrator s Viewpoint 

* Federal Regulations and Proposed Duties for the 
Medical Director in the Skilled Nursing Facility 

* The Nursing Home's Medical Director— 
A New Breed of Mentor 


The Medical Director in the Long-Term Care Facility 
should help you to meet the nursing home problems which 
you encounter. Use the coupon to order this valuable 
compendium today. 


$3.50 


Order Dept./OP-22 S/J 
American Medical Association 
P.O. Box 821/Monroe, WI 53566 


Please send copy(ies) of THE MEDICAL DIREC- 
TOR IN THE LONG-TERM CARE FACILITY, OP-22, at 
$3.50 each. Enclosed is $.— 1 ^1 1 , payable to the 
AMA. Allow 4-5 weeks for delivery. 
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ENSURE® Liquid Nutrition — 
complete, balanced nutrition (1 Cal/ml) 
for most surgical patients. 


ENSURE® PLUS 

High Calorie Liquid Nutrition — 
more nutrition (1.5 Cal/ml) in less 
volume to help meet the nutritional 
demands of severe stress and trauma. 


ENSURE* OSMOLITE* 

Isotonic Liquid Nutrition — 

the first ready-to-use isotonic liquid 
feeding (1 Cal/ml) for patients 
particularly sensitive to hyperosmolar 
feedings. 


VITAL* Nutritionally Complete, 
Partially Hydrolyzed Diet— 

a new dimension in enteral feeding 
(1 Cal/ml) for patients with impaired 
gastrointestinal function. 
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Protzin-Calorie Crisis 
Well-nourished patients generally 
withstand the stress of uncomplicated 
surgery ard returr to full activity 
following & relatively short, predictable 
convalescence. 


Not ell patents are so fortunate, 
however. Some confront surgery 
debiltatediby malnutrition. Others 
unde-go sergery with only marginal 









reserves of body cell mass. These are 
patients at nutritional risk—patients for 
whom pronounced weight loss, 
impaired wound-healing, suppressed 
immunocompetence, and increased 
susceptibility to infection are imminent 
possibilities in the postoperative 
period. 


How many patients are affected? 
Recent studies have concluded that as 
many as 50% of a given surgical 
population and 44% of a general 
medical population may be affected by 


“es 


» a h 4 P fh ee ; x f | 
EOS M, CAI ^ 





protein-calorie malnutrition.'.? 
Certainly, the need for aggressive 
nutritional support has been 
documented. 


When your assessment of a patient's 
nutritional status indicates that 
depleted nutritional reserves must be 
replenished prior to surgery or that 
additional protein and energy are 
required postoperatively, specify 

the Ross Medical Nutritional System. 


Bistrian BR, Blackburn GL, Hallowell EH, et al: Protein 
status of general surgical patients. JAMA 230:858-860 
1974 

Bistrian BR, Blackburn GL, Vitale J, et al: Prevalence of 
malnutrition in general medical patients. JAMA 
235:1567-1570, 1976. 
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A Human Model for Study 
of Blood-Vascular Wall Interactions 


I. Description and Demonstration of Use of the Model 


R. G. Mason, MD, S. F. Mohammad, PhD 


* We fashioned a model for the study of interactions of human 
blood cells with human vascular wall components. It consists of 
a segment of human umbilical cord vein formed into a closed 
loop. The lumen of the vein is filled with anticoagulated platelet- 
rich plasma propelled through the loop by a peristaltic pump. The 
results of the present study demonstrated that various degrees of 
mechanical injury to umbilical vein intimal components result in 
adhesion and aggregation of platelets. Platelet adhesion can be 
measured by use of radioisotope-labeled platelets in the model. 
Other injuries to vascular wall components, such as those 
produced by occlusive hemostats or punctures of the vascular 
wall by stylets or needles, demonstrated a striking retention of 
platelets at the sites of injury as measured by gamma-ray 
‘counting and as viewed by scanning electron microscopy. 

(Arch Surg 115:952-958, 1980) 


hee models for the study of blood-vascular wall 
interactions exist, and their use has furthered our 


knowledge of mechanisms of hemostasis and thrombosis. 


Unfortunately, most of these models use nonhuman blood 
and blood vessels. There have been relatively few studies of 
blood-vascular wall interactions in human tissues, and most 
of these have been limited to studies of venules and 
capillaries. To our knowledge, until recently no models 
were available that permitted a systematic and controlled 
study of the interactions of blood with the various compo- 
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nents of the walls of larger human blood vessels. 

A model for study of blood-vascular wall interactions 
based on use of the umbilical cord vein has been described 
previously. Our studies show that modification of this 
model permits measurement of reactions of platelets with 
vascular wall components. A series of studies were 
designed to illustrate the feasibility of the model’s use to 
investigate interactions of blood platelets with altered 
endothelium and exposed subendothelium. Our results 
suggest that the model also has potential for investigation 
of interactions of other blood cell types with these compo- 
nents. An important feature of this model is that it permits 
use of human blood and blood vessels in quantitative and 
ultrastructural studies of blood-vascular wall interac- 
tions. 


MATERIALS AND METHODS 
Umbilical Cord Model 


Human umbilical cords were obtained from both cesarean and 
vaginal deliveries. Most studies were carried out with umbilical 
cords delivered by cesarean section. Umbilical cords were placed in 
sterile containers immediately after delivery, transported to our 
laboratories, and used within 30 to 60 minutes. The umbilical vein 
was cannulated, and the lumen of the vein was flushed with 37-°C 
Tyrode’s solution to remove residual blood components. Umbilical 
cords were handled gently, and were either used intact or bisected 
so that one segment could serve as a control for the other. Intact 
cords or segments of cords were formed into a closed loop, with the 
ends of a cord segment joined by siliconized rubber tubing that 
connected the ends of the umbilical vein. This tubing passed 
through a peristaltic pump that was used to propel platelet-rich 
plasma (PRP) through the loop. The tubing length was one tenth 
the length of the shortest segment of umbilical cord used. Control 
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. studies indicated that the siliconized rubber tubing retained two to 


three times as many radioisotope-labeled platelets as did unal- 
terec conta segments of umbilical cord vein. 

The corriguration of this closed loop is shown in Fig 1. The 
umbilical eord segment was encased in a jacket of plastic tubing. 
Tyrole's Slstion was circulated in the space between the jacket 
and the urabilical cord; this solution was maintained at 37 °C by a 
thermosta-ically controlled heater. The entire assembly of closed 
umbilical ~en loep and pump was placed in a thermostatically 
controlled imeubator at 37 °C for performance of experiments. In 
this manner all tissues and PRP were maintained at 37 °C. The 
flow of PR? in the system was maintained at a rate of 0.5 mL/min 
at a pressure of 1) mm Hg. Control studies had been carried out 
prev ously t» determine optimal rates of PRP flow within the 
closed loog En the PRP flew range of 0.1 to 2.0 mL/min, a flow rate 
of 0.5 mLamin for 45 minutes was found to be optimal for studies 
of imteracicn of platelets with vascular wall components. Lower 
rates of fo resulted in a diminution in the accumulation of 
platelets ac mjury sites ir the umbilical cord vein, whereas higher 
rates of flaw produced a slight decrease in platelet accumulation at 
areas of moury, probably due to embolism of portions of the 
formed maral thrombus. 

Bleod was obta ned frem normal subjects aged 18 to 40 years 
who denied -aking aspirin or other drugs for the week preceding 
venipunct:r-. Informed consent was obtained from each donor 
after the zechniqae of venipuncture and blood withdrawal had 
been explaired. Biood was drawn into a heparin solution to achieve 
a fimal coacentration of 3 units/mL of plasma. The PRP was 
prepared arem whole blood by centrifugation of heparinized blood 
at 330 g and 23 °C for ten minutes. Heparinized PRP was used to 
displace y^ode's solution from the lumen of the cannulated 
umb lical eoxd vein. In some cases, the closed loop was used without 
a PRP reservoir, but in most cases a small siliconized rubber (filler 
free) 10-mi,«ham er was used as a component of the loop to keep 
the vein lemen filed during bleeding-time studies. 

In most eases, platelets were labeled with “Cr by a method 
previously described. Labeling with radioisotope of platelets 
invo ved removal of platelets from plasma and exposure of these 
platelets .c washing solutions. Earlier in vitro studies have 
indicated tkat platelets labeled in this manner are not greatly 
altered from the natural state and can undergo aggregation, 
adhesion, and release reactions in a manner comparable with that 
of unlabeed platelets.‘ Care must be exercised in handling of 
platelets curing tne labeling procedure to avoid mechanical dam- 
age. Radiszetive chromium not incorporated into platelets was 
remeved Ey repested washings until the supernatant was essen- 
tially devoii of “Cr; three washings were usually sufficient. 
Labeled platelets were returned to PRP and used within 30 
minutes o the time of labeling. Platelets in PRP were counted by 
a phase-ccn-rast microscopic method’ and final platelet concentra- 
tions were adjusted to 200,000/uL in each case. 


Wethods of Injuring Umbilical Cord Vein 


Mild mecaaniesl injury to the intima of the umbilical cord vein 
was prodsced by slowly passing a cotton-tipped applicator stick 
once throega the vein lumen. This produced irregularly spaced and 
shared areas of injury tc intima due to the mild tortuosity of the 
umbilical cord vein. Mere severe injury to vein intima was 
produced b7 passing a roughened metal rod once through the 
lumen of tie blood vessel. Severe injury to vein intima was 
procuced 57 passing a cylinder coated with fine sandpaper once 
through the vein lumen. The last method produced almost com- 
plete remsvsl of endothelium, as well as disruption of subendothe- 
lium. Crush injurz of umbilical cord vein was produced by applica- 
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tion of occluding hemostats to the external surface of the cord. In 
some experiments, an incision 2 em long was made through the 
wall of the umbilical cord into the lumen of the cord vein. This 
incision subsequently was closed with suture material. In each 
case, after treatment of the vein, the lumen was flushed with 20 
mL of Tyrode's solution prior to filling with PRP. In studies of 
bleeding time of the umbilical cord vein, stab wounds were made 
through the umbilical cord and the vein wall with a stylet and 
produced a controlled area of injury varying from 1 to 5 mm long. 
In other studies of the bleeding time, stab wounds were made with 
22-gauge hypodermic needles. 


Measurement of Retained Labeled Platelets 


At the end of each experiment, the segment of umbilical cord 
under study was drained of PRP, and the vein lumen was rinsed 
with 37-°C Tyrode's solution in a controlled manner (2 mL/min for 
ten minutes) to remove loosely adherent blood components. After 
this, the segment of umbilical cord under study was cut into 1-cm 
pieces. Each of these pieces was placed in a vial, and the amount of 
radioactivity remaining within that segment was measured by 
means of a gamma counter. 


Ultrastructural Studies 


Segments of umbilical cord vein to be used for ultrastructural 
studies were drained of PRP and rinsed in controlled manner with 
20 mL of a 2.5% solution of glutaraldehyde in 0.05M phosphate 
buffer, at a pH of 7.35, 300 mOsm at a flow rate of 1 mL/min and a 
pressure of 10 mm Hg. After this rinsing, the fixative was allowed 
to distend the vein lumen under static conditions at a hydrostatic 
pressure of 10 mm Hg for one hour. After this, the umbilical cord 
vein segment was cut into smaller segments, and these were 
placed into a fresh preparation of 2.5% glutaraldehyde in a 0.02M 
phosphate buffer, at a pH of 7.35, 300 mOsm, for 15 minutes and 
then in 0.02M phosphate buffer, at a pH of 7.35, for 30 minutes. 
Tissue to be used for scanning electron microscopic (SEM) studies 
was dehydrated through a series of graded alcohol solutions and 
critical-point dried in a critical point drying apparatus using 
carbon dioxide as the transitional fluid. Specimens received a 
100-A coat of gold-palladium. Coated specimens were viewed in a 
scanning electron microscope at 25 kV accelerating voltage. 


RESULTS 
Radiometric Measurement of Platelet Retention 
in the Umbilical Cord Vein 


Effects of mild, moderate, and severe mechanical injury 
to the intimal surface of the umbilical cord vein on the 
retention of platelets within the vein are shown in Fig 2. It 
can be seen that some platelets are retained within control 
umbilical cord segments that have not been subjected to 
mechanical trauma (Fig 2, column A). Umbilical vein 
segments subjected to mild mechanical injury (Fig 2, 
column B) showed a modest increase in the retention of 
labeled platelets over values for control vein segments. 
Even larger numbers of labeled platelets were retained in 
segments of umbilical cord veins subjected to moderate 
degrees of mechanical injury (Fig 2, column C). The most 
striking degree of retention of platelets within damaged 
segments of umbilical cord vein was produced when labeled 
platelets were exposed to severely damaged umbilical cord 
vein intima (Fig 2, column D). 

Focal mechanical injury to the umbilical cord produced a 
marked increase in labeled platelet retention at the site of 
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Fig 1.—Schematic diagram of umbilical cord vein closed loop model. A, umbilical 


cord; B, siliconized rubber tubing; C, three-way stopcock; D, peristaltic pump; E 


flexible Tygon tubing; and F, and F.,, entry and exit ports for Tyrode's solution. 


Arrows indicate direction of flow. 
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Fig 3.—Retention of *'Cr-labeled platelets at two sites of 
hemostat crush injury to umbilical vein, representative of 
four different experiments. 
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Fig 2.—Effects of mechanical trau- 
ma to umbilical cord vein intima on 
retention of platelets in the vein: A, 
untreated control vein; B, vein 
Slightly traumatized by passage of 
cotton-tipped swab through vein 
lumen; C, moderate trauma to 
umbilical vein intima produced by 
abrasion with roughened metal rod; 
D, severe trauma to vein intima pro- 
duced by abrasion with sandpaper 
Stick. Data are from six different 
experiments. Horizontal bars indi- 
cate standard deviation from 
mean. 


Fig 4.—Retention of *'Cr-labeled platelets at site of surgical 
incision and repair of vein wall, representative of four 


different experiments. 
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Fig 5.—In'imal surface of control segment of umbilical cord vein 
that had net been exposed to heparinized platelet-rich plasma 
(PRP). Encietheliam exposed to heparinized PRP for as long as 45 
minutes ^ad s similar appearance (original magnification 
x 500). 


injury. This is llustrated in Fig 3. Here is a short segment 
of v mbil:cal cord vein that has been subjected to trauma by 
application of a hemostat to the external surface of the 
umbilical cord at two different points. It can be seen in Fig 
3 that there i: a sharp increase in the accumulation of 
labeled plateless at the sites of mechanical injury compared 
wita other segments of this same umbilical cord vein. 

Incisien of = short segment of the umbilical cord vein 
followed by cosure with sutures resulted in a marked 
increase in re-ention of labeled platelets in the area of 
surzical injury to the blood vessel wall (Fig 4). Levels of 
radioact-vity associated with the umbilical cord vein were 
uniform:y low in those segments of the vein not subjected 
to surgical traama. 


Ultrastructural Studies of Umbilical Cord Vein 


Ultrastructural Appearance of Uninjured Umbilical Cord 
Vein Intama.—The luminal surface of untreated or control 
umbilical cord vein endothelium not exposed to heparinized 
PRP is shown in Fig 5. This scanning electron micrograph 
shews taat erdothelial cells are aligned with their long 
axes in the direction of flow. Junctions between endothelial 
cells appear intact, and the luminal surface of these cells is 
relative'y smooth. A few small, short, cytoplasmic projec- 
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Fig 6.—Intimal surface of segment of umbilical cord vein exposed 
to mild mechanical injury and then to flowing heparinized platelet- 
rich plasma (original magnification x 7,270). 


tions extend outward from the endothelial cell surface. The 
nuclear bulge is apparent in most endothelial cells. In other 
areas, not illustrated, a rare platelet could be found adher- 
ent to endothelium, particularly in the areas of intercellu- 
lar junctions. 

Effects of Diffuse Mechanical Injury.—The effects of mild 
mechanical injury to the intima of the umbilical cord vein 
produced a surprising degree of change at the ultrastruc- 
tural level. Figure 6 shows that there is a focal disruption 
of the endothelial cell layer, with exposure of subendothe- 
lium. A number of platelets adhere to subendothelium and 
have put forth pseudopods, but most platelets have not 
swollen or spread on this surface. Only a few small platelet 
aggregates are present. Large areas of subendothelium are 
not covered by adherent platelets. 

Moderate mechanical injury to vein intima produced a 
more striking disruption of the endothelial cell layer, as 
well as apparent damage to subendothelium. This is illus- 
trated in Fig 7, where it can be seen that numerous 
platelets adhere to exposed subendothelial fibrillar materi- 
al. The composition of this fibrillar material is unknown. 
Not all fibrils were covered by adherent platelets. 

Severe mechanical injury to vein intima produced a 
great increase in the number of platelets that react with 


Blood-Vascular Wall Interactions—Mason & Mohammad 955 


Fig 7.—Intimal surface of segment of umbilical cord vein sub- 
jected to moderate mechanical injury. Much exposed subendo- 
thelium is covered by platelets that have spread (SP) to great 
degree on this surface (original magnification x 6,650). 


exposed subendothelial structures. This is illustrated in Fig 
8. Here only a few endothelial cells remain, and there is 
considerable disruption of subendothelium. Numerous 
platelets have reacted with exposed subendothelial struc- 
tures, particularly the exposed fibrillar material (not 
shown), which is coarser than that shown in Fig 6. The 
degree of platelet adhesion to and spreading on this coarse 
fibrillar material was large. 

Effects of Focal Mechanical Injury.—The reactivity of 
platelets with umbilical cord vein wall components in areas 
of focal mechanical injury produced by a hemostat is shown 
in Fig 9. This was chosen to illustrate both adherent 
platelets and subendothelial structures; in most areas, 
exposed subendothelium was covered by adherent and 
aggregated platelets similar to those seen in Fig 8. Figure 
9 shows a site in the area of injury where there is focal loss 
of endothelium, with adhesion of platelets to exposed 
subendothelial structures. These platelets have formed 
pseudopods, but there is little evidence of spreading of 
platelets on subendothelium. Adhesion of platelets to non- 
fibrillar components of subendothelium appears to elicit 
pseudopod formation, but does not provide the stimulus for 
platelet sphering or spreading. 

Effects of Surgical Injury.—The effects of surgical trauma 
to the umbilical cord vein wall were marked at the ultra- 
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Fig 8.—Intimal surface of segment of umbilical cord vein sub- 
jected to marked mechanical injury. Large portion of exposed 
subendothelium is covered by platelet aggregate (original magni- 
fication x 3,420). 


structural level. This is shown in Fig 10. In the area of 
surgical injury, endothelium generally was intact. At the 
site of incision, platelets adhered to exposed vascular wall 
components and platelet aggregates formed. There was 
marked reactivity of platelets with suture material (Fig 
10). Individual platelets adhered to suture material and 
spread on it. In addition, there was formation of platelet 
aggregates on suture material. 

Bleeding Time Studies.-Stab injuries of the umbilical 
cord vein wall were produced in an effort to demonstrate 
that the umbilical vein model could be used to simulate 
studies of the clinical test termed the "bleeding time 
determination." If an incision approximately 5 mm long 
was made through the wall of the cord into the vein lumen 
with stylet, bleeding did not stop within 25 minutes. If the 
length of the defect in the vein wall was reduced to 2 mm, 
bleeding stopped in approximately 12 minutes. On the 
other hand, when the vein wall was punctured with a 
22-gauge needle, bleeding ceased within four to five min- 
utes. The surface of a hemostatic plug or thrombus 
appeared similar to the mural thrombus shown in Fig 8. 


COMMENT 


A need exists for a human model that can be used to 
study the reactions of blood with vascular wall components. 
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Fig €.—In thes asa of hemostat crush injury, endothelium is 
missing aed lonctudinal ridges of subendothelium have been 
exposed. Mumercus single platelets adhere to subendothelium, 
but clatelet aggregates have not formed (original magnification 
x 3,230). 


The umb4Jical cord vein presents a unique model for such 
studies, simce this is one of the few human tissues in 
abundant suppl», readily available, and obtained in a fresh 
state. Although the umbilical cord and its vascular compo- 
nents are :etal tissue, an earlier study with a similarly 
constructee closed venous loop established the feasibility of 
the node.* The present results demonstrate that platelets 
labeled with raeioisotopes can be used in the model so that 
platelet ~etenton in altered vascular segments can be 
measuree. “he -elative unavailability of adult blood vessels 
of sgnifiezat se or length further enhances the appeal of 
the ambiieal ecd vein model. The ready availability of this 
mocel presents opportunities for studies of reactivity of 
blood components with endothelium and other vascular 
wal struetares ander controlled conditions. In this model, a 
segmento: an ambilical cord can serve as a control for the 
test segment taken from the same cord. This feature 
overcomes some of the negative aspects of the model, 
including undesirable changes that may occur in endothe- 
lium beween -he time of cord delivery and use in the 
experimertal setting. The umbilical cord vein is a blood 
vessel o- sufficent size to permit ready performance of 
functional. biochemical, and ultrastructural studies. 
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Fig 10.—View from luminal surface of segment of umbilical cord 
vein at area of surgical injury repaired by sutures. Large fibrillar 
structures (S), are components of suture. Adherent to these and 
to adjacent tissue (T) are numerous individual platelets and small 
platelet aggregates. Fibrin formation is not demonstrated (original 
magnification x 3,460). 


The endothelium of the umbilical cord vein has been 
studied at the ultrastructural as well as at the biochemical 
level." Numerous studies have been performed on endo- 
thelium from umbilieal cord veins. Either this endothelium 
was recovered and tested in vitro, or studies were con- 
ducted on cultured cells. Several reviews cover the morpho- 
logic aspects of endothelium, including umbilical vein 
endothelium,*^"' and more recent reports delineate the 
functional and biochemical features of umbilical cord vein 
and other endothelium.'^^* The nonreactivity of endothe- 
lium with blood cells has long been recognized, but the 
basis for this property is not yet known. An exciting 
finding is that endothelium metabolizes arachidonic acid or 
prostaglandin endoperoxides to produce prostaglandin I, 
(PGL), a potent inhibitor of platelet aggregation. The 
production of PGI, by umbilical cord vein endothelium has 
been documented. Loss of endothelium exposes the suben- 
dothelium to blood and generally results in the adhesion of 
platelets to subendothelial structures and subsequent 
mural thrombus formation. Some investigators have 
reported that several subendothelial cell types produce 
PGI, also." However, recent reports indicate that PGI, 
prevents the platelet release reaction and aggregation, but 
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not the adhesion of platelets to collagen. 

The subendothelium of blood vessels varies considerably 
in morphology and composition in various parts of the 
vascular system. The subendothelium of the umbilical cord 
vein has not been studied in detail and the model reported 
here offers the opportunity for such study; work in this 
area is in progress. However, the composition of subendo- 
thelium of basal lamina of blood vessels of similar size in 
adult humans and in animals has received considerable 
attention.'^* Subendothelium is known to contain colla- 
gen, microfibrils, elastic tissue, and an amorphous compo- 
nent that is likely composed of mucopolysaccharides. The 
adhesion of platelets to the amorphous component of 
subendothelium in some blood vessels has been shown not 
to lead to the platelet shape change reaction or to platelet 
spreading." Rather, adhesion seems to occur by attach- 
ment of pseudopods put forth from the equatorial plane of 
the platelet. These pseudopods attach to the subendothe- 
lium and anchor the platelet there. 

The umbilical cord vein model presents numerous oppor- 
tunities for studies of reaction of blood cells with vascular 





wall components. The present studies were carried out with 
PRP because the emphasis here was on the reactivity of 
platelets with the vascular wall. Similar studies could be 
carried out with whole blood or with isolated platelets 
suspended in various media. The model can be used to 
investigate interaction of leukocytes and erythrocytes with 
vascular wall components, as well as to study the effects of 
these cell types on interactions of platelets with the vessel 
wall. The model presents a unique opportunity to alter 
fluid dynamies and study effects of these changes on 
cellular interactions with the vascular wall. Finally, the 
model presents an opportunity for study of the effects of 
various anticoagulants and antiplatelet agents on the 
reactivity of human platelets and leukocytes with compo- 
nents of the human vascular wall. 
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Diversion of Duodenal Contents 


Its Effeet on the Production of Experimental Gastric Cancer 


T. Jeffrey Waeman, MD; Martin H. Max, MD; Carl R. Voyles, MD; George H. Barrows, MD 


€ Biversian of duodenal contents after gastroenterostomy and 
vagocomy did not orotect 240 laboratory rats from increased risk 
of gastric carcinoma. They were divided into three groups of 80: 
grouo 1 received 0.9 mg of 3-methylcholanthrene injected sub- 
mucesally irto the gastric antrum; groups 2 and 3 had bilateral 
truneal vagotomy and gastroenterostomy, with carcinogen 
injected intc-the gastric submucosa near the anastomosis; group 
3 also had tetal daodenoenteric diversion. Blind histopathologic 
examinatior-of surviving rats during necropsy eight months later 
disclosed that cancer had developed in six of 60 (10%) group 1 
rats, in 23 ef 71 (33%) group 2 rats, and in seven of 27 (22%) 
group 3 rats. Compared with group 1, groups 2 and 3 had an 
increased'incidence of gastric cancer but did not differ from one 
anotner in tais regard. 

(A-ch Surg 115 959-961, 1980) 


T 3e relationship between gastric operative procedures 
and the potential for the subsequent development of 
gastric cancer bas been discussed widely in the surgical 
literature.’ > Mueh of the research has been concerned with 
the predisposing illnesses that necessitate operative inter- 
venton (gzstrie ulcer, duodenal ulcer).”"° The published 
data are eorflicting, and no clear conclusion can be drawn 
from them. A number of other factors relating to operative 
procedures have also been implicated from time to time. 
Foremost zmong these are inclusion of a vagotomy" and 
the type of gastrointestinal (GI) anastomosis per- 
form ed.*-- ~? 

Akhough the basic physiologic mechanism of carcino- 
genesis is unclear, clinical studies suggest a strong rela- 
tionship to the development of atrophic gastritis.*'*"* In 
most studies of specimens from patients with typical 
gast-ie carcinomas, the sites of origin of the carcinomas 
have been m an area of atrophic gastritis. In postgastrec- 
tomr gastr carcinomas, this also seems to be true. After 
GI anastomoses, the carcinoma is inevitably near the 
gast-oenterostomy site and surrounded by a region of 
atro5hic gastritis. 

Various =xperimental GI diversions have been created 
that show that in the gastric mucosa, when it is exposed to 
biliary or duodenal secretions, intestinal metaplasia devel- 
ops, this being ene histological manifestation of atrophic 
gastritis. * Clinical observations have also demonstrated 





Accepted for publication April 18, 1980. 

From the Pice Institute of Surgical Research, Department of Surgery 
(Drs Wieman, Max, and Voyles), and the Department of Pathology (Dr 
Barresvs), University of Louisville School of Medicine, Ky. 

Read befere the T-iparzite Meeting, Oxford, England, July 6, 1979. 

Regrint requests so Department of Surgery, University of Louisville 
Schoe of Med-eine, PO Box 35260, Louisville, KY 40232 (Dr Max). 


Arch Surg—Jol 115, Aug 1980 


that intestinal metaplasia is more frequently associated 
with a gastrojejunostomy than with a pyloroplasty.'* This 
is believed to occur because in the gastrojejunostomy the 
gastric mucosa is bathed constantly with duodenal secre- 
tions, whereas with a pyloroplasty the bathing is intermit- 
tent. Kobayashi et al* recently observed that carcinomas of 
the postgastrectomy stomach occur more often after vagot- 
omy, antrectomy, and Billroth II anastomosis than after 
Billroth I. This clinical observation supports the hypothesis 
that atrophie gastritis is in some way a harbinger of the 
potential for cancer development at gastrojejunal anasto- 
moses. 

Morgenstern" studied the relationship between gastric 
operations and gastric cancer in rats. Murine gastric 
cancer was produced in one group of rats by implanting a 
suture impregnated with 3-methylcholanthrene in the 
gastrie mucosa. In another group of rats, implantation of 
the impregnated suture was followed by gastroenterosto- 
my. In a third group, he performed truncal vagotomy in 
addition to implantation of the impregnated suture and 
gastroenterostomy. The additions of both the gastroenter- 
ostomy in the second group and the gastroenterostomy and 
vagotomy in the third group substantially increased the 
percentage of rats in which gastric cancer developed. He 
concluded that the gastrojejunostomy and vagotomy each 
altered the gastric environment in some way that was 
conducive to the development of cancer. 

The present experiment was carried out to determine 
whether diversion of duodenal contents away from the 
gastroenterostomy stoma after vagotomy and gastroenter- 
ostomy would alter the expected incidence of gastric 
carcinoma in rats treated with 3-methylcholanthrene. 


MATERIALS AND METHODS 


Two hundred forty male Sprague-Dawley rats weighing 100 to 
140 g each were divided into three groups equal in number. The 
rats in group 1, the control, underwent laparotomy under thiopen- 
tal sodium anesthesia; 0.9 mg of 3-methylcholanthrene dispensed 
in petroleum jelly was injected submucosally into the gastric 
mucosal wall. Group 2 underwent laparotomy, truncal vagotomy, 
and gastrojejunostomy. They also received 0.9 mg of 3-methylcho- 
lanthrene injected submucosally at the anastomotic site (Fig 1). 
Rats in group 3 underwent laparotomy, truncal vagotomy, gastro- 
jejunostomy, enteroenterostomy, pyloric ligation, and enteric liga- 
tion. This procedure created a total duodenal diversion with a 
Roux-en-Y type of reconstruction approximately 30 cm long. Rats 
in group 3 also had the 3-methylcholanthrene injected at the 
gastrojejunal anastomosis. All rats were observed and examined 
at weekly intervals until they died or for eight months postopera- 
tively, after which time they were killed. Necropsy was performed 
on all animals, and the gastrojejunal anastomoses were examined 
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Fig 2.—Gross pathologic specimen ( x 4). Arrow indicates base of 
tumor at anastomotic site. 


microscopically. The histological type and location of tumors were 
reported, as were direct invasion of the small bowel and metastatic 
spread. The presence or absence of intestinal metaplasia and/or 
gastritis was determined. Intestinal metaplasia was defined as 
intestinal changes in the gastric mucosa and/or thinning with 
dilation of the mucosa. Gastritis was defined on a scale of 0 to 4, 
with 0 being no inflammatory infiltrate; 1, sparse; 2, diffuse; 3, 
diffuse with focal aggregates; and 4, heavy with abscess forma- 
tion. All ligatured areas were examined for evidence of reconsti- 
tution of the lumen, and the stomach and Roux-en-Y limb were 
examined for the presence of biliary contents indicating a Roux- 
en-Y limb of inadequate length. 
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No. (%) With 
Intestinal 
Metaplasia 


17 (28) 


No. (96) in 
Which Cancer 
Developed 


6 (10)* 


No. (%) With 
Gastritis Grade 


25 (41) [2.3] 


13 (18) 28 (39) [2.8] 23 (33) 





bre hoa 
ST A 





ma. 
RESULTS 


A number of gastric cancers were induced in each group 
of rats. The number of cancers induced in groups 2 and 3 
were significantly greater than those induced in group 1, 
the control (P — .01). Groups 2 and 3 did not differ 
significantly from each other with respect to the incidence 
of cancer (Table). 

In each case, the location of the tumor was found to be in 
the region where the carcinogen had been injected. Histo- 
logically, all but two tumors were adenocarcinomas (Fig 2 
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and 3); ene was a sarcoma and the other was an undiffer- 
entiateé but glandular-appearing tumor. Intestinal meta- 
plasia was not a significant finding histologically in any of 
the three groups (Table). Gastritis was present in all 
greups *o an equal degree. There were no biliary contents 
in she stomach or upper part of the Roux-en-Y limb in any 
of zhe group 3 rats. There was no small-bowel invasion nor 
was me astatic disease noted in any of the rats in which 
carzinoraa developed. 


COMMENT 


The ceeurrenee of postgastrectomy gastric carcinomas 
has been reported with increasing frequency in recent 
years, especially from the European literature. Griesser 
and Schmidt have reported that the occurrence is approxi- 
mstely ^wo times the rate expected in similar patients who 
ha-e nct had a vagotomy or gastroenteric anastomosis 
performed." Since the cancers tend to develop 15 to 20 
years after the original operation, the relationship 
betweer operation and cancer development may have been 
obscured in some studies in which no increased numbers of 
careers were found.'?* A recent endoscopic study of 
postgas-ric surgical patients from Lund, Sweden, has 
corfirmed an increased number of premalignant changes 
and actaal gastric cancers in their patients." 

Several theoretical reasons have been proposed to 
account for the carcinogenicity of vagotomy and gas- 
trcente-ic anastomoses. Stempien et al postulated that 
vagotomy contributes to the development of atrophic 
gastritis, which is histologically associated with gastric 
cascinomas." However, Bock has suggested that atrophic 
gastritis is related more to environmental and hereditary 
factors than to vagal function.^ Menguy and Max have 
shewn that bile alone will produce atrophic gastritis when 
it zonstantly bathes the gastric mucosa." Nicholson and 
associates have worked with cell cultures and have been 
abe to .emporarily transform certain cells into neoplastic 
cel s with loss of contact inhibition and increase in mitoses 
by trea ing them with trypsin at a neutral pH.” 

3asirz information on the report of Nicholson et al, we 
postula-ed that duodenal secretions that contain trypsin 
and other proteolytic enzymes might be acting similarly on 
gastric mucosal cells at the gastroenteric anastomosis. In 
addition, we postulated that the vagotomy might contrib- 
ute to tne transformation by providing a neutral environ- 
ment tkat would allow for maximum enzyme activity. If 
such trensformations occurred frequently enough and for a 
lorg pe-iod of time, a permanent neoplastic mutant might 
emerge and develop into a clinical cancer. 

Jur «ata confirm that gastric carcinogenesis is poten- 
ticted ky vagotomy and gastroenterostomy. Howéver, we 
coald rot confirm any relationship to the presence or 
absence of atrophic gastritis, which was rarely seen in our 
ra:s. Ir addition, diversion of duodenal secretions away 
frem tbe gastroenteric anastomosis did not alter the rate 
of deveopment of carcinomas in these animals. Thus, we 
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concluded that some factor or factors other than duodenal 
secretions must be responsible for the increased risk of 
carcinoma in this model; altered motility secondary to 
vagotomy or increased serum gastrin secondary to con- 
stant alkalinity of the gastric contents may be contribut- 
ing elements. Further studies are needed to determine if 
these or other factors play a role in human gastric carcino- 
genesis. 


This investigation was supported in part by the 1977 to 1978 American 
Cancer Society Clinical Fellowship, 4069 CF, of which Dr Wieman was the 
recipient. 
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THE 
CONTROVERSY 
OVER INCISE 


DRAPING 
ONCE AND 
FOR ALL. 


Clinical studies have proven 
repeatedly that the patient 
himself is the most common 
source of surgical infection." 
Despite vigorous prepping 
procedures, microorganisms 
survive and proliferate on the 
skin, enhancing the chances 
for wound contamination? One 
logical measure in the fight 
against wound contamination is 
the use of plastic incise drapes. 


But surprisingly, the practice 
has encountered varying 
degrees of acceptance. To 
settle the controversy, here are 
the major points for and against 
the use of incise drapes. 


PRO 


e Plastic incise drapes reduce 
wound contamination by 
tenfold? 





e There is no clinically 
significant rise in body 
temperature under plastic 
drapes. 

€ Bacteria do not vertically or 
laterally migrate under 
plastic incise drapes? and 
no significant increase in 
bacterial count occurs within 
four hours? 


e Plastic incise drapes 
stebilize primary drape 
shaets aad eliminate 
towe! and skin clamps. 


e Plestic drapes provide a 
lint free, aon-traumatic 
surace on which organs can 
be 5lacec temporarily. 


e Plastic ineise drapes can 
cover kncwn sources of 
cortamination, such as 
stomas, colostomies and 
fistulas 


CON 

e Plastic drapes do not stick 
along the wound edge. 

e Plastic drape application is 
difficult and time-consuming. 

e Plaszic drepes do not 
signfficant y influence wound 
infection 


e Plasic drapes are 
expensive 

e Plasic dra»es interfere with 
wourd closure. 


While the difficulties involved in 
establishing wound infection 
rates with and without plastic 
incise drapes are over- 
whelming, plastic incise drapes 
have been shown conclusively 


to reduce wound contamination. 


In evaluating other pros and 
cons, many surgeons have 
found that proper prepping and 
application eliminate most 
criticisms. With proper 
application, they find that incise 
drapes prevent movement of 
skin bacteria into the wound; 
hold securely; and provide 
other benefits that more than 
outweigh the slight increase in 
time and attention needed for 
their proper use. 

After all, what is the cost of 
even one postoperative 
infection? 





An uncompromising 
commitment to the discipline 
of asepsis. 


References 


Drake CT, Goldman E, Nichols RL, Piatruszka K, 
Nyhus LM: Environmental Air and Airborne 
Infection. Ann Surg. Feb., (1977) 


2. Selwyn S, Ellis H: Skin Bacteria and Skin 
Disinfection Reconsidered. British Med. Journ. 
Jan., (1972) 


3. French MLV, Eitzer HE, Ritter, MA: The Plastic 
Surgical Incise Drape: An Evaluation of its 
Efficacy as a Microbial Barrier. Ann Surg. 

July, (1976) 


Stephenson DW, Schelble JF, Davis WC, Weber 
CL: A new nonporous surgical drape, Surgery, 
Gynecology & Obstetrics 129: 353-356 (1969) 


5. Ha'eri GB: The Efficacy of adhesive plastic incise 
drapes in preventing wound contamination. 
Presentation to the Canadian Orthopaedic 
Research Society, Calgary Alberta CAN. June, 
(1980) 


Cruse PJE, et al: A Five-Year Prospective Study of 


23,649 Surgical Wounds. Arch Surg 
107:206 (1973) 


Surgical Products Division/3M 
3M Center, St. Paul, MN 55144 


p us sum m um 
S 


ettle the controversy yourself. 
FREE. Return this coupon to 
g receive a STERI-DRAPE Incise Š 
Drape sample and application 
5 technique booklet. 4 


Name .— UY VL CNN 


g (OSS ee é 


> 


o 








On cal: MANDOL’ 


Cefamandole Nofote | 


Extended in vitro activity* 
against gram-negative 
organisms': Escherichia 
coli, Klebsiella pneumoniae, 
Proteus mirabilis, P. rettgeri, 
P morganii, P. vulgaris, 
Enterobacter,* and 
Haemophilus influenzae."? 


Among newer cephalosporins, 


only Mandol has in vitro 
activity* against H. influenzae 
comparable to that of 
chloramphenicol and superior 
to that of ampicillin.? 


1 g (equivalent to cefamandole activity) in 10 and'100-ml- size vials. 


Demonstrated increased 

in vitro activity* against 
Enterobacter* as compared 
with other cephalosporins ^ 


In vitro activity* against 
gram-positive organisms, 
including Staphylococcus 
aureus, S. epidermidis, 
beta-hemolytic and other 
streptococci,' and 
Streptococcus pneumoniae. 


Mandol provides in vitro 
activity* against anaerobes.* 


Achieves therapeutic levels 
in pleural and joint fluids, in 
bile and bone.s 


May be.administered both 
I.M. and I. V. 


000312 


See reverse side for summary of prescribing information. 


*In vitro activity is not necessarily indicative of clinical e 
effectiveness. 2 


+Pseudomonas. Acinetobacter calcoaceticus (formerly Bt: 
Mima and Herellea species), most Serratia, enterococci o 
(e.g.. S. faecalis). and some strains of P vulgaris are EL 
resistant in in vitro tests. Initially susceptible strains of P 
Enterobacter may occasionally become resistant during 
therapy. 


tMost strains of Bacteroides fragilis are resistant In vitro: 
however. infections caused by susceptible strains have 
been treated successfully. 


§ Tissue analysis gives primar!ly qualitative rather than 
meaningful quantitative data as to the presence or 
absence of an antibiotic in a particular body fluid or 
tissue. Therapeutic efficacy cannot be predicted by the 
"level attained in a specific body fluid or tissue. 


Note: Mandoi should be given cautiously to > 
penicillin-sensitive patients and is contraindicated in ES 
patients with known allergy to cephalosporins. M 
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Cefamandole Nafate 


Brief Summary. 
Consult the package literature for prescribing information. 


Indications and Usage: Mandol is indicated for the treatment of serious 
infections caused by susceptible strains of the designated microorganisms 
in the diseases listed below: 

Lower respiratory infections, including pneumonia caused by Strepto- 
coccus pneumoniae (Diplococcus pneumoniae), Haemophilus influenzae, 
Klebsiella species, Staphylococcus aureus (penicillinase and non- 
penicillinase-producing), beta-hemolytic streptococci, and Proteus 
mirabilis 

Urinary tract infections caused by Escherichia coli, Proteus species (both 
indole-negative and indole-positive), Enterobacter species, Klebsiella 
species, group D streptococci (Note: Most enterococci, e.g., S. faecalis, 
are resistant), and S. epidermidis 

Peritonitis caused by £. coli and Enterobacter species 

Septicemia caused by E. coli, S. aureus (penicillinase and non- 
penicillinase-producing), S. pneumoniae, S. pyogenes (group A beta- 
hemolytic streptococci), H. influenzae, and Klebsiella species 

Skin and skin-structure infections caused by S. aureus (penicillinase and 
non-penitillinase-producing), S. pyogenes (group A beta-hemolytic 
streptococci), H. influenzae, E. coli, Enterobacter species, and P 
mirabilis 

Bone and joint infections caused by S. aureus (penicillinase and non- 
penicillinase-producing) 

Clinical microbiologic studies in nongonococcal pelvic inflammatory 
disease in females, lower respiratory infections, and skin infections 
frequently reveal the growth of susceptible strains of both aerobic and 
anaerobic organisms. Mandol has been used successfully in these 
infections in which several organisms have been isolated. Most strains of 
Bacteroides fragilis are resistant in vitro; however, infections caused by 
susceptible strains have been treated successfully. 

Specimens for bacteriologic cultures should be obtained in order to 
isolate and identify causative organisms and to determine their susceptibili- 
ties to cefamandole. Therapy may be instituted before results of 
Susceptibility studies are known; however, once these results become 
available, the antibiotic treatment should be adjusted accordingly. 

In certain cases of confirmed or suspected gram-positive or gram- 
Negative sepsis or in patients with other serious infections in which the 
Causative organism has not been identified, Mandol may be used 
Concomitantly with an aminoglycoside (see Precautions). The recommended 
doses of both antibiotics may be given, depending on the severity of the 
infection and the patient's condition. The renal function of the patient 
should be carefully monitored, especially if higher dosages of the antibiotics 
are to be administered. 

Antibiotic therapy of beta-hemolytic streptococcal infections should 
continue for at least ten days. 


Contraindication: Mandol is contraindicated in patients with known allergy 
to the cephalosporin group of antibiotics. 


Warnings: BEFORE THERAPY WITH MANDOL IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS HAD 
PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, PENICIL- 
LINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY TO 
PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED 
WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME FORM OF 
ALLERGY, PARTICULARLY TO DRUGS. SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES. 

In newborn infants, accumulation of other cephalosporin-class antibi- 
otics (with resulting prolongation of drug half-life) has been reported 


Precautions: Although Mando! rarely produces alteration in kidney 
function, evaluation of renal status is recommended, especially in seriously 
ill patients receiving maximum doses. 

Prolonged use of Mandol may result in the overgrowth of nonsusceptible 
organisms. Careful observation of the patient is essential. If superinfection 
occurs during therapy, appropriate measures should be taken. 

Nephrotoxicity has been reported following concomitant administration 
of aminoglycoside antibiotics and cephalosporins. 

A false-positive reaction for glucose in the urine may occur with 
Benedict's or Fehling's solution or with Clinitest® tablets but not with Tes- 
Tape* (Glucose Enzymatic Test Strip, USP. Lilly. There may be a false- 
positive test for proteinuria with acid and denaturization-precipitation 
tests. 

As with other broad-spectrum antibiotics, hypoprothrombinemia, with or 
without bleeding, has been reported rarely, but it has been promptly reversed 
by administration of vitamin K. Such episodes usually have occurred in 
elderly, debilitated, or otherwise compromised patients with deficient stores 
of vitamin K. Treatment of such individuals with antibiotics possessing 
Significant gram-negative and/or anaerobic activity is thought to alter the 
number and/or type of intestinal bacterial flora, with consequent reduction 
in synthesis of vitamin K. Prophylactic administration of vitamin K may be 
indicated in such patients, especially when intestinal sterilization and 
surgical procedures are performed. 

Usage in Pregnancy —Safety of this product for use during pregnancy 
has not been established. 

Usage in Infancy —Mandol has been effectively used in this age group, 
but all laboratory parameters have not been extensively studied in infants 
between one and six months of age; safety of this product has not been 
established in prematures and infants under one month of age. Therefore, if 
Mandol is administered to infants, the physician should determine whether 
the potential benefits outweigh the possible risks involved. 


Adverse Reactions: Hypersensitivity—Maculopapular rash, urticaria, 
eosinophilia, and drug fever have been reported. These reactions are more 
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Glutaraldehyde-Tanned Ovine Collagen 


Conduits as Vascular Xenografts in Dogs 


A Preliminary Report 


Vetzivetpllai Ketharnathan, MB, FRACS, FRCS, Bruce A. Christie, MVSc 


* Collagen tubes grown in sheep around Silastic mandrils 
were tanred in neutral, buffered glutaraldehyde and deployed as 
arterial xenografts in the aorta of dogs. The grafts maintained 
patency tor up to three years and did not show any signs of 
aneurysma! dilaton or luminal narrowing. The lumen became 
lined witl- 2 neointima, and host collagen was deposited around 
the periphery sc that the thickness of the wall of the graft 
approximated that of the aorta. 

(Arch Surg 115:967-969, 1980) 


hirt--cwo years ago, Yeager and Cowley observed that 

polwethylene implanted in a dog may result in the 
productien of a smooth, tough, fibroserous membrane.' 
After tis observation, Peirce, as well as Eiken and 
Norden, evalueted autologous collagen tubes in the aorta 
of dogs. The tubes functioned satisfactorily. Interest in 
collagen as a graft material waned after knitted and 
woven fixers were successfully used as vascular conduits in 
man. Wher it became apparent that the synthetic conduits 
were ursuitabie as medium- and small-caliber grafts, 
interest im the collagen conduit was rekindled. Sparks’ 
producec, in situ, a polyester mesh, reinforced collagen 
conduit. Early results with this graft were encouraging, 
but it showed unacceptable deterioration with time? The 
introducion of aldehyde-tanned bovine carotid arteries as 
xenogra ts in dog and man’ and the successful deployment 
of zlutaralidehrde-tanned porcine heart valves as xeno- 
grafts ia man prompted us to study the potential of 
glu-araleehyde-tanned ovine collagen tubes as vascular 
xenogra ts. 


MATERIALS AND METHODS 
Production of Collagen Tubes 


Slicone tubing with an external diameter of 8 mm was 
implantes beneath the cutaneous trunci muscle of adult crossbred 
sheep. The sheep were killed at the end of 12 weeks. The silicone 
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implants, covered with collagen, were harvested and immersed for 
72 hours in a bath of 2.5% glutaraldehyde that was buffered to a 
pH of 7.4. The silicone rubber tubing was removed from the 
implants, leaving a conduit with an 8-mm lumen. The tanned 
collagen tubes were thoroughly washed in physiological saline and 
stored in 50% alcohol in clear glass containers at room tempera- 
ture. 


Evaluation of Processed Collagen Tubes 
as Vascular Conduits 


Processed collagen tubes were to be placed in seven adult 
mongrel dogs weighing between 20 and 30 kg. Tubes to be 
implanted had been preserved in 50% alcohol as follows: dog 1, 42 
days; dog 2, one day; dog 8, 140 days; dog 4, 14 days; dog 5, 56 days; 
dog 6, 50 days; dog 7, 14 days. The dogs were anesthetized and a 
midline laparotomy performed. A 1- to 2-cm segment of the 
infrarenal abdominal aorta was resected between vascular clamps. 
Elastic recoil of the transected vessel permitted a graft segment 
3.5 em long (internal diameter, 8 mm) to be inserted. Anastomoses 
were performed with a running stitch of 6-0 polypropylene. 

Continued graft patency was confirmed by periodic angiogra- 
phy. Histologic studies were made of the graft wall prior to its 
implantation and after it had served as a vascular graft. 


RESULTS 


All dogs survived the procedure. Patency rate was 100%, 
as shown when the dogs were killed after the following 
times: dog 1, one week; dog 2, two weeks; dog 3, five weeks; 
dog 4, eight weeks; dog 5, 36 weeks; dog 6, 104 weeks; dog 7, 
156 weeks. During the period of evaluation, there was no 
angiographic evidence of dilation of the graft or of pro- 
gressive stenosis of the anastomotic site (Fig 1 and 2). A 
transverse section through the middle of the three-year 
patent graft (Fig 3) shows that the wall has been rein- 
forced with host collagen, but the lumen has remained 
essentially the same in diameter as when the conduit was 
first inserted. A longitudinal section through the distal 
anastomosis of the two-year functioning graft shows a 
smooth transition from graft to artery (Fig 4). The wall has 
an even thickness and approximates that of the aorta. 

Histologic studies of the ovine collagen conduit at the 
time of implantation showed it to have a thin wall com- 
posed of interlocking layers of collagen with a lumen lined 
by flattened, regular mesothelial cells (Fig 5). The histo- 
logic appearance of the graft wall was unchanged after 
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Fig 1.—Angiographic study showing glutaraldehyde-tanned ovine 
collagen graft 100 days after insertion in infrarenal aorta of dog 
No. 6. Graft is smaller than aorta and slight constriction is 
apparent at proximal anastomosis. 


Fig 3.—Transverse segments from 8-mm diameter, tanned ovine 
collagen conduit before (right) and after (left) functioning for 
three years as aortic graft in dog. Lumen size is unchanged, but 
graft wall has been reinforced with host collagen. 





Fig 5.—Photomicrograph of transverse section through glutaral- 
dehyde-tanned ovine collagen conduit before being used as 
graft. Wall is composed of compacted collagen. Lumen is smooth 
and lined by flattened, regular mesothelial cells (hematoxylin- 


eosin, x 320). 


eight weeks of function, except for pannus ingrowth of 
intimal cells and endothelium from the host aorta across 
the anastomosis. 

By nine months the graft was completely endothelial. A 
photomicrograph of a glutaraldehyde-tanned ovine colla- 
gen graft that had functioned for two years in the aorta of 
dog No. 6 is shown in Fig 6. It is a longitudinal section and 
the portion shown is approximately 5 mm from the distal 
anastomosis. There are an endothelial lining and neointima 
composed of cells with plump nuclei. This overlies the graft 
collagen that is intact and contains few cells. 

Figure 7 shows a longitudinal section, 10 mm from the 
distal anastomosis, of the wall of the tanned ovine collagen 
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Fig 2.—Angiographic study of dog No. 6 two years a'ter inserting 
glutaraldehyde-tanned ovine collagen graft in infrarenal aorta. 
Constriction at proximal anastomosis has not progressed. 





Fig 4.—Longitudinal section through aorta (left of anastomosis) 
and distal half of glutaraldehyde-tanned ovine collagen graft 
inserted two years previously into dog No. 6. There is ccntinuous 
smooth lining across anastomosis and over surface of graft. 





conduit that functioned as a graft in the aorta of dog No. 7 
for three years. There are an endothelial lining and a 
neointima composed of fusiform-shaped cells with elon- 
gated nuclei. Beneath this layer is the relatively acellular 
graft collagen that has retained its original architecture. 
An adventitia of host origin surrounds the graft. It 
contains collagen fibers, blood vessels, and fat. "here is no 
sign of mononuclear cell infiltration. 
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Fig 3.—Photomicrograph of longitudinal section of glutaralde- 
hyde-tanred ovine collagen conduit used as aortic graft in dog 
No. 3 for two years. There are no inflammatory cells present. 
Lumen is lined by cellular neointima and intact endothelium 
(hematoxwlin-eosin, x 200). 


COMMENT 


Tabes of autologous collagen formed in situ are not 
strong enough to be recommended for use in the aorta.^? 
Our results show, however, that glutaraldehyde-tanned 
ovine colagen xenografts are strong enough to withstand 
aortic bleod pressure in dogs and that they resist biodeg- 
radztion fer at least three years. 

Gutaralcehyde processing imparts structural strength 
to tne conduit by cross-linking the collagen molecules.* It 


Fig 7.—Photomicrograph of glutaraldehyde-tanned ovine colla- 
gen conduit used as aortic graft in dog No. 7 for three years. 
Neoadventitia containing collagen, blood vessels, and fat is 
present. There is also neointima lined by endothelium (hematox- 
ylin-eosin, x 80). 


also modifies the collagen so that it is virtually nonanti- 
genic" and is a sterilizing agent." 

To be useful in man, a vascular conduit should be both 
readily available in a range of sizes and biocompatible. 
Glutaraldehyde-processed ovine collagen tubes have these 
attributes and are worthy of further evaluation. 


This project was supported by grants from the Victor Hurley Research 
Fund from the Royal Melbourne Hospital, and the Basie Research Fund 
from the University of Melbourne. 
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there is —relieving pain, with most drugs. 
lowering fever, and Generally, it is not a 
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Aspirin can be taken 
e with food with no 
demonstrated loss of 
efficacy. In fact, it is often recom- 
mended that aspirin be taken 
with milk or meals to minimize 
G.I. distress?” 





Aspirin works right at the site of pain'— 
exerting primarily a peripheral analgesic 
effect? Narcotics, in contrast, relieve pain 
through a central effect’ 









Aspirin inhibits syn- 
thesis of prostaglandins’ — 
this may be an important 
factor in its anti-inflammatory 
effectiveness. Acetaminophen has 
only avery weak inhibitory effect 
in the prostaglandin system? 





Asprin blood levels can 
be monitored —with 
reacily available labora- 
tory tests. Lab measure- | 
merts for fluid levels 

of n2wer agents are not 
as widely available. 


Aspirin has a built-in 
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In contrast. variable early symptoms of 
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* 
Aspirin is one of 
the most experi- 
enced drugs in 
the world — 
in clinical use 
since the turn 
of the century. 
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Persistent Cholecystohepatic Ducts 


` Michael J. Kihne, MD; Jerald R. Schenken, MD; Burt J. Moor, MD; F. William Karrer, MD 


* Anatomical variations in the biliary tract are reported with 
sufficient frequency to be of concern to the operating surgeon. 
They are often not identified prior to surgery. Drainage of both 
intrahepatic ducts into the gallbladder was identified in a case as 
the gallbladder was removed. The common bile duct proximal to 
the cystic duct was atretic. The problem was treated by a 
choledochoduodenostomy at the confluence of the hepatic ducts 
in the gallbladder bed. 

(Arch Surg 115:972-974, 1980) 


V ariability in the anatomy of the biliary system has 
been well documented. Numerous reports may be 
found in the surgical literature referring to anatomical 
variations of the extrahepatic biliary tree as it pertains to 
operative techniques of cholecystectomy." Many anoma- 
lies are of such a nature that they do not require deviation 
from standard operative procedures and may not even be 
apparent within the surgical field at the time of operation. 
Unfortunately, anomalies have been reported that have 
not been recognized before an essential limb of the biliary 
tree has been surgically divided. 

Braasch’ and Goor and Ebert” have listed and catego- 
rized biliary tract anomalies. Gross" has done a similar 
review of gallbladder anomalies. The case reported here is 
not listed among either anomalies reported by Braasch or 
Goor and Ebert, which are of the rarest types, although 
similar anomalies have been reported (Fig 1). 


REPORT OF A CASE 


A 32-year-old woman was seen in the emergency room complain- 
ing of acute right-upper-quadrant pain beginning approximately 
one hour after a spicy meal. With symptomatic treatment, the 
pain gradually subsided during the next week. She then noticed 
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that her stools were becoming pale in color and that her urine was 
dark. Approximately one week later, both the patient's employer 
and her husband noticed a yellow coloration of her eyes and skin. 
She was admitted to the hospital for evaluation. 

The patient denied exposure to hepatitis or hepatic tcxins and 
was taking no medications. She did, however, admit to a spicy and 
fatty food intolerance of seven years' duration. 

Physical examination showed a slightly overweight, jaundiced 
woman in no acute distress. Vital signs were normal. Her sclera 
were icteric. The abdomen was soft and nondistended. Taere was 
mild right-upper-quadrant tenderness to palpation. The liver 
margin was palpable 3 to 5 em below the costal margin in the 
midclavieular line. 

Laboratory studies showed the following values RBCs, 
4.33 x 10°/cu mm; hemoglobin, 13.4 g/dL; WBCs, 5.3 x 10°/cu 
mm; a normal differential cell count; total protein, 7.1 g/dL; 
albumin, 4.0 g/dL; total bilirubin, 6.3 mg/dL; direct bilirubin, 3.8 
mg/dL; alkaline phosphatase, 185 IU (normal, <110 IU:; SGOT, 
380 IU (normal, —40 IU); and hepatitis B surface antigen, 
negative. The urine was dark and positive for bile. Othe- labora- 
tory studies were normal. Roentgenograms of the abdomen taken 
in the supine and upright positions were unremarkable. 

The patient was operated on for suspected extrahepatic biliary 
obstruction. The gallbladder was noticeably distended but the 
common bile duct seemed to be of normal caliber. The cystic duct 
was identified at its junction with the common bile duct. The 
cystic duct was isolated and ligated. A catheter filled with saline 
was introduced into the common duct through a small incision in 
the cystic duct. Contrast material was injected. The cholangio- 
gram showed free flow of contrast into the duodenum past a 
filling defect in the common duct. This was thought to represent a 
stone or air bubble. No stone was palpable. On repeated injection 
of contrast, the defect was not evident on the films. The zommon 
hepatic duct did not fill completely on either cholangiographic 
study. 

The cystic duct was then divided and doubly ligated. The 
gallbladder was partially dissected free from the liver bed when a 
free flow of bile was encountered. It was believed that the 
gallbladder had been unintentionally entered. The bile was suc- 
tioned and the abdominal cavity irrigated. The gallbladder was 
then dissected free in a retrograde manner. It was then noted that 
the gallbladder in its proximal one third was intimately attached 
to the liver. 
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Fig 1.—Extrahepatic biliary tree anomalies that have previously been described: RHD indicates right 
hepatic duct; LDH, left hepatic duct; and CD, cystic duct. Left, Atretic common hepatic duct with either 
duplicated cystic duct or accessory duct with anastomosis of hepatic ducts with cystic duct. Center, 
Assence of common hepatic duct. Cholecystohepatic duct drains hepatic ducts into fundus of 
gallbladder. Drainage to duodenum is accomplished by extension of cystic duct. Right, Similar to 1, 
center, except that hepatic ducts enter gallbladder independently (data as graphically interpreted from 
reports of Williams and Williams'* and Jackson and Kelly"). 


Fig 2.—Our case is similar to that 


shown in Fig 1, center, except 
atretic remnant of common he- 


patic duct. 


Fig 3.—T tube cholangiogram in our case one month 
postoperatively: RHD indicates right hepatic duct; LDH, left 
hepatic duct; CHD, common hepatic duct; and DB, duode- 


nal bulb. 


On freeing tke gallbladder, two coalescing bile duct-like struc- 
tures were iden=ified within the hepatic bed. These seemed to have 
been costiguous with an excised area in the fundus of the 
gallbladeer. No gallstones were identified. Saline was injected via 
a eather inte the distal common duct without evidence of 
extravasation into the peritoneal cavity. 

Turther examination showed the common duct proximal to the 
cystic dut to be atretic. It was determined that the ducts entering 
the fundus of tke gallbladder were the left and right hepatic ducts 
thet combined, orming a short common duct just prior to entry. It 
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appeared as though biliary drainage of the right and left hepatic 
ducts was into the gallbladder and through a small, stenosed cystic 
duct into the distal common duct (Fig 2). The lateral peritoneal 
attachment of the duodenum was incised and the duodenum was 
mobilized. A choledochoduodenostomy was then accomplished in 
the usual manner, with the anterior layer of the anastomosis 
completed over a large T tube. 

Postoperatively, the patient’s jaundice resolved. The total biliru- 
bin level was normal on the seventh postoperative day. A T-tube 
cholangiogram done on the ninth postoperative day illustrated a 
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functional anastomosis. The patient was dismissed and seen one 
month later at which time a T-tube cholangiogram was repeated 
(Fig 3). The patient is currently without complaints. 


COMMENT 


Embryologically, the hepatic diverticulum arises ventral- 
ly from the entodermal lining of the gut during the fourth 
week of gestation. Differentiation of the hepatic primor- 
dium gives rise to a maze of branching, anastomosing cell 


_ cords. The distal cephalic portion gives rise to the secretory 


tubular system of the liver. The proximal caudad portion 
forms the hepatic ducts and gallbladder.'*-* 

Normally, the gallbladder elongates rapidly, with its 
narrow proximal limb becoming the cystic duct. A con- 
fluence of fetal hepatic ducts opens into the proximal 
portion of the cystic duct eventually forming the common 
hepatic duct. 

As alluded to in previous reports, ^'' the anomaly pre- 
sented here occurs when there is a persistent connection 
between the fetal hepatic ducts and the gallbladder with 
failure of recanalization of the common hepatic duct. This 
results in a residual atretic remnant. 

The existence of cholecystohepatie ducts remains con- 
troversial. Healy and Schroy'* found no cholecystohepatic 
ducts in their series of injected corrosion specimens. Goor 
and Ebert," and Foster and Wayson' concur with this 
finding. Gross" states that the cholecystohepatic ducts are 
rare. However, Hayes et al, in a series of 400 cases, 
reported an incidence of 17%. Regardless of the variation 
in reported incidence of cholecystohepatic ducts, it seems 


that the communications of an important nature must be 
considered rare. 

Accessory bile ducts are more common. They have a 
reported incidence of 7% to 18%. These ducts arise mainly 
from the right lobe and enter the extrahepatic biliary ducts 
or cystic duct. Ducts arising from the left lobe are rare. In 
the case presented, one might speculate that the atretic 
continuation of the common duct may actually represent 
an atretie accessory duct. 

The case presented is important from a surgical stand- 
point in that the anatomy at the junction of the cystic and 
common duct, at the time of operation, seemed to be 
normal. Furthermore, in this instance, retrograde removal 
of the gallbladder would have produced the same dilemma. 
A preoperative percutaneous cholangiogram is seen as the 
only way that unintentional division of the eommon hepat- 
ic duct may have been avoided. . : 

Although a review of the literature shows that cholecys- 
tohepatie ducts are rare, it is believed that the case 
presented here represents a cholecystohepatie duet drain- 
ing the intrahepatic junction of right and left hepatic 
ducts. Drainage of the biliary tract is then accomplished 
through the gallbladder and a small, stenosed cystic duct 
into the distal common duct. The importance of the atretic 
continuation of the common duct is speculative but may 
represent an atretic accessory duct or the remnant of an 
attempted duplication of the common hepatie duct. This 
case demonstrates another anatomical variation in the 
biliary tract with which the operative surgeon must be 
aware to prevent irreversible damage during the course of 
routine cholecystectomy. 
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Infected Aneurysms of the Abdominal Aorta 


Larr- A. Sher, MD; Bruce J. Brener, MD; Robert J. Goldenkranz, MD; 
Joseph Alpez-, MD; Donald K. Brief, MD; Victor Parsonnet, MD; Allan C. Tiro, MD 


€ hfected aneurysms of the abdominal aorta are relatively 
uncommos, bu: potentially lethal if improperly managed. Two 
case repcrts emphasize the importance of the preoperative 
aortegram for accurate diagnosis. We stress the principles of 
total excision cf infectec tissue and revascularization in unin- 
fected tissue planes. A useful vascular reconstructive technique 
consisting ef unilateral axillofemoral bypass and an ilioiliac 
anascomo-is was used in both patients. 

(Asch Sara 11575-973, 1980) 


E houghk infeeted aneurysms of the abdominal aorta are 
relatively uncommon, awareness of this entity is 
necessary for proper patient management. Recent reports 
stress the principles of complete excision of infected tissue, 
“extra-anatomic” bypass, and appropriate antibiotic thera- 
py.’* The imporzant diagnostic and therapeutic features of 
this entity are emphasized by two case reports with illus- 
trat ve a-teriograms. We discuss a useful method of vascu- 
lar reconstruction. 


REPORT OF CASES 


Case 1.—A 67-year-old woman was admitted for evaluation of 
vague abeomiral pain, nausea, and vomiting of two weeks’ 
dura-ion. Je fever or chills were reported. On physical examina- 
tion, the pa&en: was afebrile; the abdomen was soft, moderately 
distended, and minimally tender in the right upper quadrant. 
Rena faikime anc hepatic dysfunction of a mild degree were 
revezled by the fdlowing abnormal laboratory values: creatinine, 
3.3 mg/dI; BUN, 88 mg/dL; bilirubin, 2.3 mg/dL; albumin, 2.0 
g/dL; and SGOT, 38 IU/mL. Results of an upper gastrointestinal 
(GI) zract -ezies, barium enema examination, oral cholecystogram, 
intrevenors pyelezram, and endoscopic retrograde cholangiopan- 
creasography were all normal. Cirrhosis was diagnosed by needle 
liver biopsy. Fever develeped during her hospitalization and was 
attributed t pneumonia. Abdominal ultrasound examination 
demenstrated aspzra-aortic mass that by arteriography was shown 
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to be a noncalcified, saccular, infrarenal abdominal aortic aneu- 
rysm (Fig 1). A diagnosis of primary infected abdominal aortic 
aneurysm was made, and despite a recognized high surgical risk 
operative intervention was deemed necessary. Chloramphenicol 
and cephalothin sodium were given for ten days preoperatively 
despite negative cultures. The operation was begun by performing 
a right axillofemoral bypass. Subsequent laparotomy revealed a 
densely inflamed infrarenal aortic aneurysm. The aneurysm and 
aortic bifurcation were completely resected and the -infrarenal 
aorta was oversewn. After resection, circulation was restored to 
both legs by the unilateral axillofemoral graft with a right-to-left 
common iliac artery anastomosis. The latter anastomosis was 
carried out as far from the infection as possible. Frozen section 
examination showed acute inflammatory changes and abscess 
formation. However, Gram’s stain and cultures failed to reveal 
any bacteria, probably because of the prolonged treatment with 
antibiotics. Despite intensive postoperative care, the patient died 
on the eighth postoperative day of progressive respiratory and 
renal failure. No autopsy was performed, but her vascular recon- 
struction had remained patent until her death. 

Case 2.—A 61-year-old woman was hospitalized for treatment of 
an asymptomatic abdominal aortic aneurysm palpated on routine 
physical examination. She suffered from severe rheumatoid 
arthritis that was treated with 16 mg of triamcinolone daily. In 
addition, she had rheumatic heart disease with mild mitral insuf- 
ficiency and chronic obstructive pulmonary disease. Seven months 
before this admission, the patient had been treated at another 
hospital for fever, chills, headache, and vague abdominal and back 
pains. Abdominal evaluation, including ultrasound, was unreveal- 
ing. An acute tenosynovitis of the wrist was diagnosed and 
successfully treated with antibiotics. No positive cultures were 
obtained during this hospitalization. 

On readmission seven months later, she was afebrile and 
asymptomatic and had a palpable abdominal aortic aneurysm 
measuring 6 em in diameter. Transfemoral aortogram showed two 
discrete noncalcified infrarenal aortic aneurysms with no other 


- evidence of atherosclerosis in the aorta or its major branches (Fig 


2). The unusual saccular appearance of the aneurysm and the 
history of an earlier febrile illness favored a diagnosis of infected 
abdominal aortic aneurysm. All blood cultures were negative, but 
the patient was treated preoperatively with chloramphenicol, 
nafcillin sodium, and gentamicin sulfate. 

A left axillofemoral Dacron graft was inserted, followed by 
abdominal exploration that revealed two infrarenal aortic aneu- 
rysms with moderate periadventitial inflammation. The aneu- 
rysms were totally resected and the aorta oversewn just below the 

` 
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Fig 1.—Case 1. Preoperative aortogram in anteroposterior (left) and lateral (right) projections. 


Fig 2.—Case 2. Preoperative aortogram in anteroposterior (left) and oblique (right) projections. 





976 Arch Surg—Vol 115, Aug 1980 Aneurysms of Abdominal Aorta—Scher et al 





level of the renal arteries with interrupted polypropylene sutures. 
The uninfected right and left common iliac arteries were then 
anastomosed end to end at a suitable distance from the aorta and 
the abdomen closed. Microscopic section confirmed the presence of 
bacteria in the aortic wall (Fig 3), and a later culture proved the 
organisms to be Escherichia coli. The patient received ampicillin 
sodium and gentamicin postoperatively. Postoperative angiogra- 
phy demonstrated patency of the vascular reconstruction (Fig 4). 
She was discharged on a regimen of oral ampicillin therapy for six 
months after a three-week course of parenteral therapy, and has 
remained well one year following surgery. 


COMMENT 


Although we have known of “mycotic” aneurysms since 
Osler’s description in 1885, treatment remained unchanged 
for many years. As recently as 1971, Hardy and Timmis,’ 
reported only seven survivors of resected “mycotic” aneu- 
rysms of the abdominal aorta. Since that time, several 
reports have stressed the important diagnostic features of 
infected abdominal aortic aneurysms and proposed numer- 
ous surgical techniques for their management. 

In both cases reported herein, the essential diagnostic 


Fig 3.—Microscopic section of aortic wall in patient 2 demonstrat- 
ing inflammatory cells (large arrow) and bacteria (small arrow). 
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Fig 4.—Postoperative arteriogram (left) and draw- 
ing (right) of vascular reconstruction in patient 
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features for preoperative recognition of this disease were 
present: fever or history of recent febrile illness, a noncal- 
cified abdominal aortic aneurysm, and characteristic arte- 
riographie findings of a saccular aneurysm without dis- 
seminated atherosclerosis. In addition, both of our cases 
occurred in women. In a series of 17 patients with infected 
abdominal aortic aneurysms from the Massachusetts Gen- 
eral Hospital, Jarret et al* also reported an unusually high 
percentage of women (41%), much higher than the inci- 
dence in atherosclerotic abdominal aneurysms. 

Perhaps most crucial to the diagnosis is the aortogram. 
Cooke and Ehrenfeld’ described the “unusual lobulated, 
saccular configuration of the aneurysm in an otherwise 
normal-appearing vasculature.” The preoperative angio- 
grams illustrated in the present series clearly show aneu- 
rysms unlike the usual atherosclerotic abdominal aortic 
aneurysm. This appearance is explained by the bacterial 
seeding of a weakened aortic wall. The rapidly progressive 
transmural inflammatory destructive process will produce 
the unusual smooth-walled, localized aneurysmal changes. 

Patel and Johnson‘ classified infected aneurysms on the 
basis of the preexisting arterial status (eg, normal, ather- 
osclerotic, aneurysmal, or prosthetic) and the source of 
infection (eg, intravascular, iatrogenic, or periarterial). 
The descriptive term “infected” has been selected in this 
and other reports** to replace the term “mycotic,” which 
has a limited and sometimes confusing connotation. 

The type of organisms may influence the survival of 
patients with such aneurysms. In the report of Jarrett et 
al only one of ten aneurysms with Gram-positive infec- 
tions had ruptured, although there was an overall mortality 
of 50%. In the same report, five of six aneurysms with 
Gram-negative infections had ruptured, and there was 
only one survivor. Wilson et al,’ in their collective series, 
reported that only four (9%) of 43 infected aneurysms 
yielded Gram-negative organisms. Because of the high 
mortality in this group of patients, the accurate preopera- 
tive diagnosis and antibacterial therapy in our patient 
(case 2) who had E coli infection may have been lifesav- 
ing. 





The vascular reconstructive techniques used also require 
further comment. The combination of total aortic resection 
and “extra-anatomic” bypass constitute a sensible 
approach to managing this problem. With a correct pre- 
operative diagnosis in both cases, a preliminary axillofe- 
moral bypass was performed. A clamp was applied to the 
common femoral artery above the axillofemoral anastomo- 
sis prior to aortic occlusion to avoid competitive aortoiliac 
flow and potential intraoperative graft occlusion, as 
described by Cooke and Ehrenfeld. The incisions were 
closed before laparotomy. In order to ensure complete 
removal of the infection, the aortic bifureation was 
removed. The common iliac arteries were free of athero- 
sclerosis; they were easily mobilized and anastomosed to 
each other to form an internal crossover as previously 
suggested by Ehrenfeld et al.* The femoral clamp was then 
removed. The bilateral outflow of the axillofemoral graft 
can be expected to increase its long-term pateney,’ and the 
satisfactory postoperative results are well illustrated in 
Fig 4. 

These cases suggest that abdominal ultrasound might be 
a useful screening test in the evaluation of undiagnosed 
febrile illnesses. Although rare, infected abdominal aortic 


: aneurysms are potentially lethal and early diagnosis is 


crucial. 

Finally, the role of routine culture of all abdominal aortic 
aneurysms is unclear. Several recent reports! have 
described bacteria in 10% to 20% of intraoperative cultures 
of aneurysm contents. Obviously, not all of these patients 
fit the clinical syndrome of infected abdominzl aortic 
aneurysms described in this report, but the use of appro- 
priate antibiotic therapy to prevent graft infection is 
important in resections of typical atherosclerot.c aneu- 
rysms. 


Nonproprietary Names and Trademarks of Drugs 


Cephalothin sodium—Keflin. 
Gentamicin sulfate—Garamycin. 
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Brenchiectasis in Pediatric Patients 


Resulting From Aspirated 


Grass Inflorescences 


Dav.d L. Dudgeon, MD; Frederick B. Parker, Jr, MD; Gianfranco Frittelli, MD; Daniel D. Rabuzzi, MD 


€ A gress inflcrescence (flowering head) aspirated by a child 
is difficut to diagnose, and frequently cannot be retrieved by 
bromchoscopy. Of four pediatric patients with aspirated grass 
inflerescences, *wo had severe hemoptysis and the other two 
wer? septic at the time of diagnosis. Their chronic debilitation 
and bronchiectasis necessitated an eventual pulmonary resec- 
tion, with full recovery in all four patients. 

(arch Surg 115:979-983, 1980) 


Hm bocy aspirations in children usually produce 
acu-e respiratory symptoms, are identified by roent- 
gerography, and retrieved by bronchoscopy. However, a 
gress inflorescence, the flowering head of the plant, aspi- 
rated b7 a child is less common (Table). It is a more 
difficult foreign body to diagnose and to retrieve by 
brenchoscepy, frequently resulting in a debilitating 
chronic »ulmomary disease. We have diagnosed and treated 
severe kFronchi»etasis and/or hemoptysis following grass 
inflorescence aspiration in four pediatric patients at the 
State University of New York Upstate Medical Center, 
Syracus*. 


REPORT OF CASES 


Case E—A 10-year-old boy had had chronic cough, recurrent 
severe hemoptysis resulting in anemia, and chronically recurring 
left lowe lobe pneumonia for the preceding ten months. There 
was no hstory of foreign body aspiration, and tuberculin skin test 
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was negative. Six months prior.to this admission, he had under- 
gone rigid bronchoscopy that disclosed mild hyperemia and edema 
of the left main bronchus but no apparent obstruction of the 
basilar segmental orifices. However, a subsequent bronchogram 
failed to visualize the left lower lobe segmental bronchi (Fig 1). A 
pulmonary arteriogram gave unremarkable findings. He was 
discharged, but two months later recurrent hemoptysis developed 
and he was readmitted. A chest roentgenogram demonstrated an 
infiltrate of the left lower lobe. A diagnosis of chronic bronchiec- 
tasis secondary to a possible foreign body was made, and a left 
exploratory thoracotomy was performed. 

Operative findings included atelectasis of the anteromedial 
segment of the left lower lobe with pleural adhesions and lym- 
phadenopathy in the intralobar fissure, around the pulmonary 
artery, and the bronchus. A left lower lobectomy was performed. 
The specimen demonstrated a timothy grass inflorescence (Fig 2) 
in a left lower lobe segmental bronchus; there were also microab- 
scesses, fibrosis, and chronic inflammatory changes of the paren- 
chyma. The patient made an uneventful recovery and was dis- 
charged on the seventh postoperative day. He has had no further 
respiratory problems during four years of postoperative follow- 
up. 

Case 2.—A 4-year-old boy had a three-month history of recurrent 
hemoptysis and a left lower lobe infiltrate. There was no history 
suggestive of an acute aspiration. He had been treated with 
antibiotics initially, but an episode of hemoptysis developed one 
month later and he underwent bronchoscopy. Purulent material 
from the left main bronchus was aspirated, but no foreign body 
was seen. His left lower lobe infiltrate cleared, but the symptoms 
recurred with chronic cough, fever (temperature, 39 °C), and 
hemoptysis resulting in anemia (hematocrit value, 25%). Tubercu- 
lin skin test was negative. 

On admission, he appeared to be a moderately ill, thin boy in no 
distress. The abnormal physical findings were limited to a mild 
decrease in breath sounds and the presence of coarse rhonchi over 
the left lower lung field. Repeated rigid bronchoscopy demon- 
strated purulent material and generalized erythema in the left 
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Fig 1.—Bronchogram demonstrates no visualization of left lower 
lobe segmental bronchi due to grass inflorescence (arrow). 


Fig 2.—Foreign body (timothy grass head) found in left lower lobe 
Segmental bronchus. 
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lower lobe bronchus, with dilated orifices of the segmental bronchi 
and blood noted in the orifice of the lateral basilar segment. No 
foreign body was identified. A bronchogram showed severe bron- 
chiectasis of all the left lower lobe segmental bronchi (Fig 3). 

A left thoracotomy disclosed dense pleural adhesions with 
atelectasis and nodularity of the left lower lobe. The left lower lobe 
bronchus was thickened and surrounded by large lymph nodes. A 
left lower lobectomy was performed; the specimen showed a 
“spiny” grass inflorescence in a medium-sized bronchus with 
bronchiectasis and microabscesses in the parenchyma. He had an 
uneventful postoperative course and was discharged home on the 
seventh postoperative day. He has had no respiratory symptoms in 
the ensuing four years. 

Case 3.—An 18-month-old boy had cough, fever, and dyspnea at 
11 months of age. He was admitted elsewhere and a diagnosis of a 
right lobar pneumonia with an empyema was made. This was 
treated by tube thoracostomy and antibiotics; physical and roent- 
genographic signs improved. 

Six months later, he was readmitted to the same hospital with 
recurrent right lobar pneumonia. A sweat chloride test gave 
normal results, and tuberculin skin test was negative. There was 
no history of an acute episode suggesting foreign body aspira- 
tion. 

He was referred to our hospital one month later and was noted 
to be a well-nourished, afebrile child with mild tachypnea and in no 
acute distress. Abnormal physical findings consisted of decreased 
breath sounds and dullness to percussion at the base of the right 
side of the chest. 

Rigid bronchoscopy disclosed purulent material in the right 
main bronchus with a slight narrowing of the right bronchus just 
distal to the middle lobe orifice. A bronchogram demonstrated 
severe bronchiectasis of the basilar segmental bronchi of the right 
lower lobe. The superior segment bronchus was minimally 
involved (Fig 4). 

A right thoracotomy was performed, and the operative findings 
confirmed the bronchographic diagnosis. Extensive adhesions and 
bronchial lymphadenopathy were present. The right basilar seg- 
ments were excised, but the right superior segment was preserved. 
The specimen contained a plant foreign body, compatible with a 
grass inflorescence, in the distal dilated right lower lobe bronchus. 
There was chronic bronchiectasis with mucosal ulceration, squa- 
mous metaplasia, and microabscesses in the parenchyma. 

Postoperatively the patient had fever and cough; an air fluid 
level was shown in the right side of the chest on roentgenography. 
Cultures obtained by thoracentesis produced Eikenella corrodens 
organisms. Bronchoscopy demonstrated no purulence or granula- 
tion tissue at the resection line. He responded to appropriate 
antibiotic therapy and chronic tube thoracostomy drainage. He 
was discharged home 30 days later and has had no further 
respiratory problems in the ensuing 3'% years. 

Case 4.—A 19-month-old girl, eight months earlier, had aspi- 
rated a "wet seed" while playing in the garden. Cough and fever 
developed immediately, with rales at the base of the right lung 
field. She was treated by her referring physician with several 
different antibioties, resulting in temporary resolution of the 
symptoms, but recurrent intermittent temperature elevations 
developed. She was admitted to our hospital. A rigid bronchoscopy 
demonstrated generalized erythema and edema of the tracheo- 
bronchial tree with purulent material in the right lower lobe 
bronchus; however, no foreign body was visualized. She was 
treated with antibiotics, but again a recurrent right lower lobe 
pneumonia developed and she was readmitted. She appeared to be 
an acutely ill child with dyspnea and fever (temperature, 38.3 °C). 
Physical examination disclosed rales, diffuse rhonchi, and wheez- 
ing over the right lower lung field. Chest roentgenograms showed 
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Fig 3.—Severe bronchiectasis of left lower lobe due to grass 
head. 


volume loss and possible cystic changes of the right lower lobe. 

A bronehegram demonstrated bronchiectasis of the right lower 
lobe segmental bronchi except for the superior segment (Fig 5). 
Ant biotie therapy was started; two weeks later, a right thoracot- 
omy was 9erformed. Operative findings included atelectasis and 
extensive achesiwns of the right lower lobe. A right lower lobe 
segmenta resection preserving the superior segment was per- 
formed. The spec men contained a plant foreign body compatible 
witt a gross inflerescence in the right lower lobe bronchus. There 
was broneh:ectas s with microabscesses in the parenchyma. Her 
postopera-ive course was uneventful and she was discharged on 
the seven h postaperative day. She has had no respiratory symp- 
tom. in the ensuing 31% years. 


COMMENT 


T motky (Phizum pratense) is prevalent in the pastures 
and grasslands of North and South America, Asia, Europe, 
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Fig 4.—Severe bronchiectasis of right lower lobe segmental 
bronchi with minimal involvement of superior segment bron- 
chus. 


and Australia. Barley (Hordeum vulgare), oats (Avena 
sativa), and other grains are common in these areas and 
also in the more arid areas of the world.*'* Their inflores- 
cences (flowering grass heads), therefore, are widespread 
and available for aspiration by children. 

The aspiration of a grass inflorescence by a child usually 
produces milder immediate respiratory symptoms than 
seen with the aspiration of inorganic or organic foreign 
bodies such as peanuts. This is related to the physical 
properties of the inflorescence, namely a less dense config- 
uration, and the absence of a complete occlusion or ball 
valve obstruction.* The grass heads are relatively inert and 
do not produce a secondary chemical reaction. These fac- 
tors, plus a frequent lack of history of an "aspiration 
episode," lead to the delayed diagnosis and a chronic 
course. The various types of grass inflorescence and the 
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Fig 5.—Severe bronchiectasis of right lower lobe segmental 
bronchi without superior segment involvement. 


Source Total 
Carter and Welch,’ 1948 10 
Jackson,’ 1952 7 personal 
28 literature review 
Mahoney,’ 1953 1 
Woolley, 1955 3 
Godfrey, 1957 2 
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— a NUR 
Foreign Body Removed 
by Bronchoscopy 


classes of obstruction they produce, perforation or lodging, 
have been described elsewhere.? 

Timothy flower heads, with closely packed, short, fine, 
soft spikelets, act as a stationary obstruction; whereas 
barley, oats, rye, and related grains and grasses have fewer 
but longer firm, sharp spikelets. The grass heads common- 
ly migrate into the right bronchial tree (75%).’ The barley- 
type inflorescence, with a so-called extrusive head, moves 
by ratchet-like motion and is propulsed down the bronchi, 
into the pulmonary parenchyma, and subsequently through 
the chest wall. Even the soft-headed grasses, which pro- 
duce a lodging type of obstruction, tend to migrate into the 
segmental bronchi and are difficult to visualize by bron- 
choscopy if a delay occurs after aspiration.? This delay may 
be short since a hard spikelet grass can traverse from 
trachea to chest wall within eight days. The hard 
spikelet grasses result in less morbidity than the nonextru- 
sive inflorescences, and pulmonary resections are not as 
frequent. Clery et al’ favor early thoracotomy for any 
propulsive foreign bodies missed at the initial bronchosco- 
py. 

We could verify the type of grass inflorescence as a 
timothy flowerhead in only one case; however, the type of 
obstruction and the pathologist’s description of the inflo- 
rescence in the other three cases are highly suggestive of a 
timothy grass head. 

The most common presenting symptom of a grass inflo- 
rescence is a productive or nonproductive chronie cough. 
Intermittent fever, lethargy, anorexia, and frequently 
growth failure can occur. Abdominal pain, occurring within 
12 hours and up to six days after aspiration, has been 
recorded in several patients.'*^* Chronic bronchiectasis 
with hemoptysis is common and may be severe. It is a 
potentially grave sign; one death secondary to hemoptysis 
and grass inflorescence has been reported.” 

We agree with the initial use of antibiotics, postural 
drainage, and early bronchoscopy, repeated if necessarv 


No. of Cases 


Pulmonary Foreign Body 
Resections Spontaneously Extruded 





Deaths 
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Hayes et al, 1958 2 


Clery et al,’ 1959 14 personal 


10 literature review 
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Merriam et al,* 1964 4 


Jewett and Butsch," 1965 4 2 (postexcision) 
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Slim and Yacoubian,” 1966 
Williams and Phelan,” 1969 
Cavens et al,“ 1973 
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At the figa body i is frequently not visual- - 


ized because c^ its movement and the delay in treatment. 
Abo, the gras head can be covered by granulation tissue 
and incuded n the bronchial wall.’ 

Jackson” hae been successful in extirpating the inflores- 
ceaces by brsnchoscopy even after an extensive delay 
folowing aspiration. The experiences of other authors are 
sinilar te ou-s in that identification and bronchoscopic 
remova! are frequently not possible.' The overall success 
rate of bronchoscopic extraction is 32% (Table). These four 
pa-ients underwent bronchoscopy prior to the availability 
of our presen- rigid fiberoptic telescopes. This may have 
influenced our ability to identify the foreign body; howev- 
er, the duratien of the problem and the amount of granu- 
lation tissue “ound surrounding the grass heads in the 
surgical specimens make this unlikely. Some authors have 
reported successful bronchoscopic removal of inflores- 
cerces, but fird that the radiologic signs of bronchiectasis 
persist amd that some cases require delayed pulmonary 
resections." A bronchogram is indicated to locate the 
undetected obstruetion (case 1) and to evaluate the distal 
brenchial tree for bronchiectasis. Three of our patients had 
a oronchagram diagnosis of severe bronchiectasis, and 
there was histologic verification of chronic and irreversible 
pulmonary damage ir the operative specimens. The fourth 
patient had severe reeurrent hemoptysis prior to resection. 


Pulmonary resections have been required with or without 
successful bronchoscopic retrieval of the grass foreign 
body in 36% of the reported cases, and it may be higher 
with longer follow-up reports (Table). 

The right lower lobe inflorescence can produce severe 
bronchiectasis involving only the basal segments with 
relatively little involvement of the superior segment; how- 
ever, an inflorescence in the left distal bronchus typically 
involves all lower lobe segments. Two of our patients with 
right lower lobe inflorescences had the superior segment 
preserved at the time of surgery. One of the two had a 
prolonged postoperative course related to the remaining 
minimal involvement of the superior segment, but has had 
no further progression during long-term follow-up. Pediat- 
ric patients tolerate major pulmonary resections well, but 
we preserve all minimally or uninvolved tissue by segmen- 
tectomy rather than by lobectomy. 

In conclusion, the aspiration of a grass inflorescence in 
an infant or child frequently leads to a progressive debili- 
tating respiratory disease. An awareness of its occurrence 
and its insidious course with relatively mild early signs and 
symptoms should lead to earlier bronchoscopy and endo- 
scopic removal; however, conservative pulmonary resection 
for severe bronchiectasis and/or hemoptysis is frequently 
required in delayed cases of grass inflorescence aspira- 
tion. © 
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Fibromuscular Dysplasia 
of the Internal Carotid Artery 


Its Occurrence With Acute Stroke and Its Surgical Reversal 


Malur R. Balaji, MD, James A. DeWeese, MD 


* A case of fibromuscular dysplasia (FMD) of the internal 
carotid artery that caused acute stroke was successfully treated, 
with total removal of the FMD rings along with their attached 
thrombus without segmental excision of the artery. The natural 
history of this disease is unknown, which raises a concern in 
management of the many patients with FMD who are asymptom- 
atic. Transient ischemic attack and repeated strokes may be 
attributable to embolic phenomenon of the thrombus or to 
platelet aggregates from the FMD segment of the artery. The 
FMD syndrome can appear as an acute stroke in the young age 
group. Symptomatic lesions have been managed by excision and 
arterial reconstruction, by patch angioplasty, or by dilation 
alone. To our knowledge, this is the first report of total removal of 
FMD rings without segmental excision of the artery. 

(Arch Surg 115:984-986, 1980) 


ibromuscular dysplasia (FMD) of the renal arteries 

was shown to be of clinical importance by Leadbetter 
and Burkland in 1938.' Palubinskas and Ripley in 1964 
documented with angiograms the presence of FMD of the 
internal carotid artery. Connett and Lansche in 1965 
presented a histological description of FMD in a carotid 
artery. 

The natural history of this disease is unknown, which 
raises a concern in the management of the many patients 
with FMD who are asymptomatic. Transient ischemic 
attack (TIA) and repeated strokes may be attributable to 
embolie phenomenon of the thrombus or to platelet aggre- 
gates from the FMD segment of the artery.^* The FMD 
may also prove to be a significant factor that results in the 
spontaneous dissection or total occlusion of the internal 
carotid artery, which can appear as an acute stroke in 
young persons.*^ Symptomatic lesions have been managed 
by excision and arterial reconstruction.* Patch angioplas- 
ty and dilation have also been described.*"^ Release of 
periarterial advential bands without arteriotomy in 
selected cases of type 3 variety have been reported.""! 

We performed total surgical removal of fibromuscular 
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rings with their attached thrombus from an extracranial 
internal carotid artery in a 27-year-old man with an acute 
stroke. To our knowledge, this is the first report of total 
removal of FMD rings without segmental excision of the 
artery. 


REPORT OF A CASE 


A 27-year-old, right-handed man was admitted to the 2mergen- 
cy room of St Mary’s Hospital, Rochester, NY, on Jan 4, 1979, with 
the complaint of severe headache and nausea. During his medical 
evaluation, left hemiparesis developed. A week prior to admission, 
he had experienced severe headache, blurred vision, gait distur- 
bances, slurred speech, and slight weakness of the left arm, all of 
which disappeared on the day of onset. His blood pressure was 
108/94 mm Hg and his history consisted of an inguinal hernia 
repair and menisectomy. Shortly after admission, the patient’s 
neurological status returned to normal. The following day, a left 
hemiparesis recurred, with rigidity of the left half of his body. 
However, the patient was conscious. With a possible diagnosis of 
an intracranial aneurysm and hemorrhage, the patient underwent 
emergency right carotid arteriogram. A typical beaded appear- 
ance of the right internal carotid artery just beyond its origin with 
an associated thrombus attached to the wall and protruding into 
the midst of the stream for distance of about 6.25 cm was noted. A 
left carotid arteriogram and archaortogram revealed no evidence 
of FMD in the other three extracranial vessels. During and 
immediately after the angiogram was concluded, the patient 
showed significant recovery from his neurological deficit. Within 
30 minutes, the hemiparesis recurred and an exploratory operation 
on carotid artery was performed. With an intravenous (IV) drip of 
phenylyphrine hydrochloride (Neosynephrine) (10 mg in 100 mL of 
solution), arterial hypertension was induced to keep the systolic 
pressure 40 to 60 mm Hg above patient's base line. This was 
accomplished after clamping the common carotid and external 
carotid arteries. The resultant increased pressure in Willis' circle 
is useful for forceful retrograde flush of the involved internal 
carotid artery while using the dilators to dilate and fracture the 
FMD rings. 

An arteriotomy over the posterolateral wall of the carotid bulb 
was performed. The left hand index finger and thumb were used 
to control and to induce internal carotid backbleeding periodically. 
Using coronary dilators, first the 2.5-mm diameter dilator is 
introduced into the extracranial portion of the internal carotid 
lumen. This is repeated with 3.0-, 3.5-, then 4.0-mm dilators. With 
3.5-mm dilator, one can feel the sudden "give" of the FMD rings; 
next, the 4.0-mm dilator is introduced very gently to complete the 
fracture of the rings. While introducing the dilators, continuous 
backbleeding is encouraged to prevent pushing the clots into 
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Fig 3.—Six-morth postoperative angio- ` 
gram shewing patent and smooth-walled 
internal earotid artery. 


Fig 4.—Surgicel technique. Fibromuscular 
dysplasa rings are fractured with series of 
coronasy dilators, then extracted, with 
their atached thrombus, with No. 4 Fogar- 
ty catheter. 
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Fig 1.—Right internal carotid artery showing four fibromuscular dysplasia rings and distal 
thrombus. 


Fig 2.—Operative specimen removed from the corresponding segment showing fibro- 
muscular dysplasia rings with its attached thrombus. 
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Willis’ circle. Because of repeated retrograde flushing, it is 
common to lose 500 to 800 mL of blood during this maneuver and 
an adequate volume of blood should be kept available for transfu- 
sion. The introduction of the no. 4 Fogarty catheter facilitated the 
retrieval of the four FMD rings with its attached thrombus, which 
corresponded to the four-beaded detail on the angiogram (Fig 1 
and 2). Next, using a bulb-tipped mark needle attached to 10-mL 
syringe with an IV tubing, 10 mL of 50% diatrizoate sodium 
(Hypaque) is injected under low pressure into the open lumen with 
finger occlusion. The needle is then withdrawn and a bulldog 
clamp applied to the proximal internal carotid artery distal to the 
arteriotomy. An intraoperative arteriogram was obtained. 

Only after confirming the absence of any residual thrombus in 
the internal carotid artery was the carotid arteriotomy closed and 
the cireulation reestablished. Three hours after the procedure, the 
patient regained full neurological function, with minimal right 
facial weakness. He has continued to do well up to the time of this 
writing, which has been one year. A follow-up carotid angiogram 
taken six months after operation is shown in Fig 3. At that time, 
both renal arteries were found to be normal. However, a jejunal 
branch of superior mesenteric artery was noted to have FMD. 

The following highlights of surgical techniques may be factors 
in the satisfactory outcome (Fig 4). (1) The distance from the 
carotid bulb to the uppermost extracranial portion of the internal 
carotid artery was measured in the available angiogram film. This 
measurement was used as a guide while introducing the graduated 
dilators and the Fogarty catheter. This prevented the clot from 
being pushed by the dilators into the intracranial portion of the 
artery and also prevented an inadvertent penetration of the 
intracranial portion and avoided a rare complication, traumatic 
internal carotid-cavernous fistula. (2) There was minimal dissec- 
tion of the internal carotid artery during surgical exposures of the 
carotid bifurcation, to prevent fragmentation and dislodgement of 
the remaining thrombus. (3) Systolic hypertension was induced by 
the use of IV vasoconstrictor drip just after the carotid occlusion. 
The resultant high stump pressure assisted in the retrograde flush 
of the thrombus. (4) With the use of graduated metallic coronary 


dilators, the FMD rings were fractured. Aided by Fogarty cathe- ` 


ter No. 4, the fractured internal ring and its attached thrombus 
were retrieved from the internal carotid artery as shown in Fig 2. 
(5) An intraoperative carotid angiogram was obtained by injecting 
radioopaque contrast material through the arteriotomy with the 
proximal earotid artery still clamped. Ten milliliters of the dye 
was injected, just enough to visualize the internal carotid artery 
and to rule out any residual thrombus, but not enough to push any 
possible thrombus remnants into Willis’ circle. We emphasize that 
the arteriogram was obtained prior to closure of the arteriotomy 
and reestablishment of the carotid circulation. If the arteriogram 
is obtained after closure of the carotid artery, one may inadver- 
tently lose control of the thrombus. 


COMMENT 


The occurrence of a significant neurological deficit in 
association with a thrombus and fibromuscular dysplasia 
of the internal FMD is rare. Though there is a documented 
higher mortality for surgical intervention in cases of acute 
stroke due to underlying atherosclerosis, in certain selected 
cases emergency carotid surgery, though rarely done, still 
has a place. In this case, emergency surgery prevented 
further thromboembolization that could have resulted in an 
irreversible stroke. A conservative, nonsurgical approach 
could have resulted in a massive cerebrak infarct from 
further dislodgement of a thrombus, which was loosely 
attached to the FMD rings in the carotid stream. 
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Pathologically, fibromuscular stenosis involving the re- 
nal arteries are divided into three distinct entities, as 
follows: type 1, intimal fibrosis; type 2, “medial fibromus- 
cular stenosis,” which is characterized by focal or tubular 
microaneurysms, medial muscular hyperplasia, and disrup- 
tion of the internal elastic membranes of the artery; and 
type 3, periarterial fibrous stenosis. Generally, the term 
FMD refers to type 2. 

Unexplained occlusions of the internal carotid artery 
that have been reported in children and young adults may 
have had unrecognized FMD as its cause.***^* Dissection 
of the wall of the renal artery is said to be a common 
complication of FMD, and the internal carotid artery may 
be affected by the same process.'* Fibromuscular dysplasia 
has been seen in a few cases of spontaneously dissecting 
aneurysm of the internal carotid artery.® ° 

Since FMD can manifest as TIA, stroke, or spontaneous- 
ly dissecting aneurysm, and also result in total occlusion of 
the internal carotid artery, one can question the conserva- 
tive, nonsurgical approach to this disorder. Surgical inter- 
vention in asymptomatie FMD may be justified in prevent- 
ing its sequelae, the incidence of which are unknown. Total 
excision of the FMD segment, patch angioplasty, and 
graduated internal dilation have been described.*:*191*:* 
Arterial dilation has proved effective in the treatment of 
similarly diseased renal arteries for periods up to seven 
years.^' In addition to the gradual dilation, the FMD 
rings can be extracted safely after fracturing them. This 
may prove to be the treatment of choice when feasible. 
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Brief Clinical Notes 


Renal Transplantation 


Its Use in a Patient With Systemic Lupus Erythematosus 
and Complete Occlusion of Inferior Vena Cava 


Wayne ©. Waltzer, MD; Horst Zincke, MD; Sylvester Sterioff, MD 


* A 2-ear-old woman with systemic lupus erythematosus 
and complete occlusion of the inferior vena cava underwent a 
liv ng reazed donor renal transplantation, with the kidney placed 
in the standard pelvic extraperitoneal position. If adequate 
collateral circulation bypassing the impedance of vena caval 
obstrucdan can be demonstrated, there is no need for orthotopic 
renal transplantation. 

{Arch Surg 115:987-988, 1980) 


| faetors, such as vascular abnormalities, have 
cereributed to technically difficult renal transplanta- 
tien eforts. We report the placement of a living related 
dcnor mnal al ograft into a patient who had systemic lupus 
erythematosus (SLE) and complete thrombosis of the 
inferior -ena cava and renal veins. 


REPORT OF A CASE 


The c»rdition of a 22-year-old woman was diagnosed as SLE 
wich rera! failure and inferior vena cava thrombosis on the basis 
of laboratory tests, an open renal biopsy, and vena cavagram. 
Hemodi lysis was begun after a bovine heterograft was placed in 
the righe thigh. The patient received anticoagulant therapy with 
werfari= sodium. Prior to her receiving a one-haplotype-mismatch 
living related donor transplant from her sister on Feb 14, 1979, a 
repeatee femoral venogram documented complete occulsion of the 
inferiorvena cava, with massive venous collateral vessels present 
(F g 1). 

At operation. the surface of the abdominal wall contained 
multiple 2xtremely dilated, tortuous collateral veins, some of 
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which were selectively ligated and divided. The appearance of the 
left external iliae vein suggested recanalization. Vigorous back- 
bleeding from the proximal iliac vein was demonstrated, and a 
standard end-to-side venous anastomosis was performed. 

The arterial anastomosis was similarly fashioned end-to-side in 
the external iliac artery. After completion of the vascular anasto- 
mosis, there was a brisk diuresis, and a ureteroneocystostomy was 
constructed in the standard fashion. Because of pretransplant 
leukopenia, concomitant splenectomy was performed. 

One rejection episode was treated with high-dose methylpredni- 


Fig 1.—Femoral venogram documenting complete occlusion of 
inferior vena cava with massive collateral vessels. 
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Fig 2.—Venogram showing patency of renal and external iliac 
veins. 


solone (20 to 30 mg/kg) and local graft irradiation. Because the 
urinary protein excretion increased slightly and because renal vein 
thrombosis could easily have masqueraded as rejection, venogra- 
phy was performed, which showed patency of the renal and 
external iliac veins (Fig 2). 

Twelve months after transplant, the serum creatinine level was 
1.6 mg/dL and the 24-hour urinary protein excretion was 2.65 g. 
There has been no evidence of edema of the lower extremities, and 
the patient is receiving prednisone therapy (20 mg), azathioprine 
(100 mg), and warfarin. 


COMMENT 


Previous reports of renal transplantation in patients 
with complete occlusion of the vena cava have discussed the 
technical difficulties inherent in the absence of an unsuit- 
able iliac venous system.' In these patients, the kidney was 
placed in the orthotopic position, with use of the patient’s 
own renal vein. Our own experience has demonstrated that 
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clipping of the vena cava after renal transplantation may 
be done, provided adequate venous collateral vessels 
exist. 

Our case, however, represents an attempt to place a renal 
allograft into the standard site of transplantation in a 
patient with complete occlusion of the inferior vena cava as 
a result of a systemic disease process. 

Thrombophlebitis as a complication of SLE has been 
reported to occur in patients with active disease. The 
actual incidence of renal vein thrombosis or inferior vena 
cava obstruction alone as a complication of this disease 
process is not known.’ 

Several explanations have been offered for the paradox- 
ieal thrombotie tendencies in lupus and the technical 
problems that they present.* These include first, the pres- 
ence of chronic diffuse intravascular coagulation with 
increased fibrin split products; second, small-vessel engiitis 
with subsequent platelet activation, platelet aggregation, 
thrombus formation, and the subsequent propagation to 
larger vessels; third, prolonged immobility of some 
patients; and finally, presence of circulating anticoagulant 
drugs that could lead to a compensatory increase in 
thromboplastin generation. 

The evaluation of the transplant recipient requires that 
one must be aware of systemic disease processes that 
compromise caval and iliac venous circulation and may 
impede allograft venous outflow. If adequate collateral 
vessels bypassing the occlusion of the inferior vena cava 
can be demonstrated, the allograft can be placed in the 
standard pelvic extraperitoneal position. If there is a 
substantial increase in the serum creatinine level or uri- 
nary protein excretion (or both), the allograft venous 
system should be promptly checked, because failure to do so 
may jeopardize graft survival. Long-term anticoagulation 
as an adjunct to immunosuppressive therapy is also sug- 
gested for these patients because the pathophysiology of 
their disease process merits this treatment. 


Nonproprietary Name and Trademark of Drug 


Azathioprine—Jmuran. 
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suoradiaphragmatie Right Liver Lobe 


and Gallbladder 


Claude E. Organ, Jr, MD, Dennis F. Hayes, MD 


* Descriptions of supradiaphragmatic liver lobules have been 
previously described in diaphragmatic hernia reviews. A unique 
case of an otherwise anatomically normal, congenitally posi- 
tioned rich: liver lobe and gallbladder in a supradiaphragmatic 
position with no previous history of trauma was encountered. 

(Arch Surg 115:989-990, 1980) 


A natomie anomalies of the biliary system occur with such 
frequency as to diminish their medical curiosity. The 
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Fig 1.—O»ecification of right lower lung 
field on p»s:eroanterior roentgenogram. 


liver is one of the more embryologically consistent organs 
in the body. This case represents a supradiaphragmatic 
right liver lobe and gallbladder of congenital origin. 


REPORT OF A CASE 


A 44-year-old man was admitted to Creighton Memorial St 
Joseph Hospital, Omaha, with a two-year history of increasingly 
severe intermittent pain in the right upper quadrant, flatulence, 
bloating, and dietary intolerance, accompanied by multiple bouts 
of intermittent jaundice of short duration, often occurring after 
assuming horizontal positions. 

Important medical history included a right-sided “empyema” at 
8 years of age treated by chest tube insertion. The patient had 
known of this abnormal chest roentgenogram for many years. 
Interrogation of both patient and family established no history of 


Fig 2.—Right liver lobe and gallbladder. Located immediately adjacent to heart above 
diaphragm. Scale is in centimeters. 
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childhood trauma. Results of physical examination were essential- 
ly normal except for decreased breath sounds and dullness over the 
right lower lung field. Results of complete blood cell count, 
urinalysis, 12-factor automated chemical analysis, and all liver 
function tests were unremarkable. Chest roentgenogram showed 
opacification in the right lower lung field (Fig 1). Chest roentgen- 


. ograms obtained in 1952 and 1960 confirmed similar findings. 


Three oral cholecystograms demonstrated nonvisualization of the 
gallbladder. 

Because of these increasingly severe symptoms and with a 
preoperative diagnosis of a nonfunctioning gallbladder, explorato- 
ry laparotomy was performed. The liver was located in the right 
upper quadrant with a smooth, glistening capsule. The gallbladder 
was absent and the extrahepatic biliary ducts were 3 to 4 mm in 
diameter. Attempts at needle aspiration of the hepatic hilum, 
transhepatic cholangiography via the apparent right liver lobe, 
and transampullary retrograde cholangiography were unsuccess- 
ful. In the absence of a falciform ligament, the liver was assumed 
to be unilobar, representing the total hepatic parenchyma. 
Because bile was present in the duodenum and no other abnormal- 
ities were observed, the operation was concluded. 

The postoperative course was complicated by hemorrhagic pan- 
creatitis, mumps orchitis, and subphrenic abscess formation. After 
drainage of the latter, the patient had a cardiac arrest and died. 

A pestmortem examination served to clarify the anatomic 
findings at the initial procedure. The right hepatie lobe and 
gallbladder were located in an intrathoracic juxtapericardial posi- 
tion (Fig 2). The cystie duct joined the right hepatic duct above the 
diaphragm. The confluence of the right hepatic duct, artery, and 
vein formed a pedicle that exited through a small aperture in the 
central tendon of the diaphragm (not recognized during explora- 
tion). Intraperitoneally, the right hepatic duct combined with the 
left to form the common duct continuing to the ampulla. 

Neither membrane nor hernial sac surrounded the ectopic right 
liver lobe or gallbladder. The intrathoracic liver was normal on 
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gross examination and the gallbladder contained no stones. There 
was moderate dilation of the supradiaphragmatic portion of the 
right hepatic duct but no microscopic structural difference 
between the hepatic lobes. The right hemidiaphragm was normal 
with no evidence of previous trauma or muscle attenuation. 


COMMENT 


The absence of a hernia sac or attenuated diaphragm 
militate against a traumatic cause. The central tendon 
aperture for the ectopic pedicle supports an origin differ- 
ent than the usual pleuroperitoneal or pleuropericardial 
canal patency. Embryologically, this may be due to an 
abnormal persistence of the mesodermal septa during 
ingrowth by the hepatic anlage.‘ 

Retrospectively, preoperative liver-lung scan, computer- 
ized axial tomographic scan, ultrasonography, and/or 
endoscopic retrograde cholangiopancreatography, not 
available at that time, would have facilitated the diagnosis. 
We assumed from the history that the opacified lower 
right side of the chest was due to childhood empyema. The 
symptoms may be partially explained by the obstruction to 
the right hepatic duct aggravated by the horizontal posi- 
tion. Faced with anomalous anatomy intraoperatively, a 
thoracic exploration on the right side may have precluded 
the need for duodenotomy. Diagnostic tests presently 
available would have disclosed the benign nature of this 
hepatobiliary anomaly, thus requiring no definitive proce- 
dure. 
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Esophageal Transection 


for Bleeding Esophageal Varices 


Use cf the EEA Stapler 


Vijay K Mittal, MD, MS; Allen J. Telmos, MD; Joseph A. Cortez, MD 


* Theend-to-end anastomosis (EEA) stapler was successfully 
used for esophageal transection in a patient with recurrent 
esophageal variceal bleeding and poor cardiopulmonary sta- 
tus. 

‘Arch Surg 1° 5:991-992, 1980) 


Baer escphageal varices are managed conservatively 
with esophageal tamponade. Patients with severe 
jaundice and precoma should be rejected for any operative 
precedes anc conservative measures should be continued. 
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Fig 1.—End-to-eand anastomosis (EEA) 
stapler is introcuced into lower eso- 
phagus via anterior gastrotomy and fired. 
thick sillesuture s tied around esopha- 

gus ontc opened spindle of stapler. 
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Fig 2.—End-to-end anastomosis 
(EEA) stapler is closed and 


Patients with ascites and jaundice can be managed by 
injection sclerotherapy. A few patients with good liver 
function are selected for definitive procedures at a later 
date. Patients with recurrent esophageal varices and poor 
cardiopulmonary status remain, and can be treated with 
esophageal transection. 

Direct transesophageal ligation of varices was intro- 
duced by Boerema et al.' It carried a high risk of esopha- 
geal fistula and recurrent bleeding. Walker? described the 
method of esophageal transection, but it also had a high 
incidence of recurrent bleeding and stricture formation. 
Vankemmel used the universal gun (SPTU) with four 
interchangeable heads for esophageal transection to pre- 
vent stricture formation, and there was low incidence of 
postoperative encephalopathy. 


Fig 3.—Completed esophageal transec- 
tion. Gastrotomy has been closed with 
transanastomosis (TA 55) stapler. 
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We recently performed a successful esophageal transec- 
tion using the end-to-end anastomosis (EEA) stapler (US 
Surgical Corp, Stamford, Conn) on a 36-year-old woman 
who was admitted with a diagnosis of esophageal varices 
established by endoscopic examination and upper gastroin- 
testinal series. During this admission, she had two episodes 
of hematemesis and a diagnosis of bleeding esophageal 
varices was made by endoscopic examination. 


TECHNIQUE 


The abdomen is opened through an upper midline inci- 
sion, The peritoneum over the esophagogastric junction is 
incised and the liver and part of the esophagus are 
mobilized. A few periesophageal veins are ligated. An 
anterior gastrotomy is performed and the end-to-end 
anastomosis stapler is introduced through the gastrotomy 


EO 
into the distal esophagus. The instrument is opened anda ~~ 
No. 0 silk suture is tied around the distal esophagus over 
the spindle of the instrument (Fig 1). 

The instrument is closed and fired after safety release 
(Fig 2). The wing nut is backed off by two turns and the 
stapler is dislodged by rocking movements. The doughnuts 
(central core of the tissue) are checked for completeness. 
After this, the anterior gastrotomy is closed with a trans- 
anastomosis (TA 55) stapler (US Surgical Corp) (Fig 2). 

This technique was used successfully in one patient with 
recurrent variceal bleeding. Bleeding stopped immediately 
after this procedure and the patient’s condition improved, 
but she died later of hepatic failure. 


Terry Garrigan prepared this manuscript. 


References 


Obstet 118:323-329, 1964. 

3. Vankemmel M: La resection: Anastomose de l'oesophage suscardial a 
l'appareil PKS 25 on SPTU 26 pour rupture de varices oesophagiernes. Ann 
Chir 30:187, 1976. 


l. Boerema I, Klopper PJ, Holscher AA: Transabdominal ligation- 
resection of the esophagus in case of bleeding osephageal varices. Surgery 
67:409-412, 1970. 

2. Walker RM: Esophageal transection for bleeding varices. Surg Gynecol 


X 


Esophageal Transection—Mittal et al 











- Special Article 


The Letters of William Halsted 
and Anton von Eiselsberg 


A Very Special Friendship 


Ira M. Ratkow, MD, MPH 


© Will&m Hested and Anton von Eiselsberg enjoyed an 
extendec frieneship. It was marked by a fairly continuous 
comrespandence during a period of 18 years. Their letters were 
recently ‘ound ia the Halsted Papers in the archives collection of 
the Johrs Hopkins Medical Institutions, Baltimore, where they 
hac remained umdisturbed for over 60 years. Written in English, 
this is the first &me they have ever been published. They are of 
hissorica. interest in that they represent the only known corre- 
spondence between Halsted and a major figure of the Billroth 
school o surgery. Their content provides a vivid insight into a 
close personal relationship that endured the tragedies and 
hardships cf Werid War I. 

(Arch Surg 115:993-1001, 1980) 


he yeer 1530 marks the 100th anniversary of William 

Hasted's return from his initial travels to the Ger- 
man-speaking zountries of Europe. This journey, the first 
of many. was t prove extremely important in influencing 
his laterfermwation of an education and training program 
in surgery. The young and impressionable American 
surgeon ceuld aot fail to notice the overwhelming success 
of -he Germar educational system in producing surgeons 
of the hahest order. 

Although Halsted never singled out any one particular 
model, he was &nown to have been particularly impressed 
wita Bilroth’s clinic. He described his initial visit to 
Vienna Fig 1) 
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-.. In the Fall of 1878 I sailed for Europe. . . attended the clinics 
of Billroth . . . (enjoyed) friendly relations with Wólfler, Billroth's 
first assistant. We dined together not infrequently, and he gave 
me unrestricted entree to the surgical wards... Billroth had not 
yet performed his first resection of the stomach and I cannot recall 
having seen an operation for goitre. What impressed me chiefly 
was the magnitude of the operations, the skill of Billroth and his 
assistants, particularly Mikulicz... ° 


Billroth's legacy to clinical surgery is well appreciated, 
but it has been suggested that his chief influence was the 
interest he aroused in and the stimulus he gave to his many 
able assistants.** Among the most talented of these was 
Anton von Eiselsberg. He was the last in a long line of 
reknowned Billroth-trained surgeons. Of all the physicians, 
who became first assistants of Billroth, it was Eiselsberg 
with whom Halsted had the closest personal and profes- 
sional relationship. Halsted once wrote, "Professor Eisels- 
berg ... I know quite intimately." 


HALSTED AND EISELSBERG: SOME BACKGROUND 


Halsted and Eiselsberg enjoyed a friendship that lasted 
almost 20 years. This article will examine this association 
through an analysis of their personal correspondence. 
These letters were recently found in the Halsted Papers in 
the archives collection of the Johns Hopkins Medical 
Institutions, Baltimore, where they had remained undis- 
turbed for more than 60 years. Written in English, this is 
the first time they have ever been published. They provide 
a vivid insight into a close personal relationship that 
endured the tragedies and difficulties o? World War I. 

The biography of Halsted (1852 to 1922) is well known. 
The first professor of surgery at the Johns Hopkins 
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Fig 1.—William Halsted in 1876, two years 
before he first departed for Europe. 


second from left. 


Hospital, he is recognized for his discovery of local anesthe- 
sia, formulation of an operation for the cure of inguinal 
hernia, the devevelopment of a radical operation for the 
treatment of cancer of the breast,’ and the introduction of 
rubber gloves into the operating room.* Like Billroth, his 
most lasting achievement was the creation of an education 
and training program in surgery that provided the basis 
for modern surgical residencies.* 

Eiselsberg (1860 to 1939), although an important person- 
ality in the legacy of surgical history, is little known by the 
modern surgeon. He was born in Steinhaus, Austria. After 
studies in Würzburg, Germany, Zurich, Switzerland, Paris, 
and Vienna, he obtained his medical degree in 1884. He 
immediately begar his surgical training with Billroth and 
three years later was promoted to first assistant. By that 
time, Billroth's other well-known proteges, Vincenz von 
Czerny (1842 to 1916), Carl Gussenbauer (1842 to 1903), 
Robert Gersuny (1844 to 1924), Alexander von Winiwater 
(1848 to 1917), Anton Wolfler (1850 to 1917), Johann von 
Mikulicz-Radecki (1850 to 1905), Victor von Hacker (1852 to 
1924), and Alexander Frankel (1857 to 1929) had completed 
their assistantships. Although Halsted knew these other 
men well, it was only Eiselsberg with whom he engaged in 
an extended correspondence. 

Billroth was well aware of the qualities and potential of 
Eiselsberg. At an early stage of his professional develop- 
ment he had already labeled him (Fig 2), "an eminent 
surgeon of the first order." 

Eiselsberg's early research was in the direction of bacte- 
riology. In 1884, Billroth had sent him to Robert Koch's 
(1843 to 1910) laboratory in Berlin. This was an important 
indication of the new and consequential role that Billroth 
believed bacteriology would have in the future direction of 
surgieal practice. Eiselsberg's earliest studies on brain 
abscesses,? detection of microorganisms in soap and on 
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Fig 2.—Theodore Billroth and his assistants in 1887. Eiselsberg is standing in front row, 
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wound dressing," bacterial counts of human secretions,’*"* 
sputum," and the air in surgical wards,^ were all stimu- 
lated by this early association with Koch. His demonstra- 
tion of baeterial organisms in blood smears from septic 
patients was of great practical importance. 

Eiselsberg's other important early clinical work was on 
the thyroid gland and tetany. In 1890, he noted that of 30 
patients with postoperative tetany, the complication was 
temporary in seven, permanent in three, and fatal in 13." 
His demonstration of the development of tetany after total 
thyroidectomy for a functional thyroid carcincma at- 
tracted wide attention. Temporary postoperative hypothy- 
roidism was relieved spontaneously when metastases ap- 
peared in the skull and recurred on excision of the second- 
ary deposits. During this same period, he performed the 
experimental transplantation of autologous thyroid glands 
into the abdominal wall of thyroidectomized cats. On excision 
of the grafts, tetany developed in the animals.'* 

Although his first experimental work was on the endo- 
crine system, the major surgical preoccupation during his 
lifetime was the gastrointestinal tract. In 1890, he had 
reported on all the major gastric resections in Billroth’s 
clinic for the years 1885 to 1889.2° Seven years later, he 
published an article on 40 major anastomotic surgical 
procedures and described in detail the technique of the 
operation.?'-?* 

His initial studies on the vertebral column and brain 
gave impetus to the growth of neurosurgery, and he 
enjoyed an extended friendship with Harvey Cushing 
(1869 to 1939), the American neurosurgeon. In 1907, Eisels- 
berg performed the successful removal of a spinal tumor 
and six years later reported on his experience with brain 
tumors.* He was one of the first surgeons to perform 
hypophyseal surgery?*?* and to treat acromegaly by abla- 
tive intervention." Additional studies on the trarsplanta- 
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tion of a sarcema to a rat stimulated the field of experi- 
mental «neology.’* 

In 1892. at the age of 33 years; Eiselsberg became 
Prefesser of Surgery at Utrecht, the Netherlands. 
Althougn not duent in Dutch, he was able to master the 
language within three months. He occupied a similar 
position im Koaingsberg, East Prussia, from 1896 to 1901, 
wh le declining a professorship in Prague. 

In 184. the surgical service at the Allgemeine Kranken- 
hats in Vienna was split into two divisions. Billroth, the 
suczessor Lo Franz Schuh (1805 to 1867), became head of the 
Second Surgical Division in 1868, whereas Eduard Albert 
(1841 to 1920),* who took over from Johann von Dumreich- 
er (1815 te 1883), was professor of the First Division from 
1881 unl his death. After Billroth's death, Gussenbauer 
assimec the professorship and continued until 1903 when 
he was -ollowed by Julius von Hochenegg (1859 to 1940), 
one of Xiberts most famous pupils. Billroth's spiritual 
her tage and t-aching tradition was taken over by Eisels- 
berz, who was nominated as Albert's successor in 1901. By 
this curisus ercssing of the paths, justice was thereby done 
to both zival b-anches of the Vienna surgical school. 

kiselsserg carried on Billroth's legacy with honor and 
suceess. -Te toc became a great influence as the founder of 
a school of surgery with numerous ramifications. Nineteen 
of ais assistants went on to become chiefs of surgical 
departments. Among them were Hiddo Jan Lameris (1872 
to 1947), Paul Johann Clairmont (1875 to 1942), Hans von 
Haberer (1875 to 1958), Egon Ranzi (1875 to 1939), Wolf- 
gang Denk (1:82 te 1970), Peter Walzel (1882 to 1957), 
Bernard Aschrer (1883 to 1960), Erich von Redwitz (1883 
to 1964), Burghard Breitner (1884 to 1956), Leopold Schön- 
bauer (1285 to 1963), Hans Winkelbauer (1890 to 1961), and 
Rucolf Lemel 1891 to 1952). 


THE MEETING 


When and where Halsted and Eiselsberg first met 
rerrains a ma-ter of historical conjecture. Although the 
eariest «exter in their correspondence is dated May 1906, 
Eiselsbe-g had previously presented Halsted with a signed 

personal photozraph marked Vienna, August 1905 (Fig 3). 
~ It is mos likely they were initially introduced at one of the 
congres=s of the German Surgical Association in the first 
years of this century. 

After 1% journey of 1878 to 1880, Halsted did not return 
to Europe until the late 1890s. By that time, his interna- 
tional repmtaton was well established, and he was a 
welcomed visiter at all the major surgical centers. After his 
summer European travels of 1905 and having visited 
Eiselsbe-g in Vienna, the following letter, dated May 2, 
1906, was received: 


My Vear dalstec. 

I thank you very much for your very good letter and the interest 
you are tekng in my girls. Their names are Maria (born 1896), 
Flora (born 1899), Agnes (born 1902) and Elizabeth (born 1904). I 
have sent vou a photograph taken four years ago by one of our best 
child photsgraphers. Now my wife is waiting for her fifth child. 

I zm suse your Mikulicz circular letter shall have a great result. 
You know | hav- always intended to come over to America but 
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Fig 3.—Photograph presented to Halsted. Eiselsberg has signed 
across its front, “To his friend Halsted, Vienna, August, 1905." 


right now there is no chance. We followed with the greatest 
sympathy the terrible catastrophe in San Francisco. 
Please send my regards to your wife. With best greetings from 
my wife and myself, 
I am very truly yours, 
Anton v. Eiselsberg 


What the Mikuliez "cireular letter" represents remains 
uncertain. Mikulicz had been a close friend of both Halsted 
and Eiselsberg. It was the latter surgeon who performed 
an exploratory laparotomy on Mikulicz in January 1905, 
that showed an inoperable carcinoma of the posterior wall 
of the stomach extending into the pancreas. Mikulicz, one 
of the first surgeons to perform a gastrectomy for gastric 
cancer, died of carcinoma on June 14, 1905, at the age of 55 
years.? 

In 1907, Halsted again visited Europe, where he spent a 
lengthy period of time with Theodor Kocher (1841 to 
1917).** Whether he was in contact with Eiselsberg during 
this trip is unknown. Their correspondence continued on 
July 6, 1908: 


My Dear Friend Halsted, 

The case of tetany after total extirpation, who recovered is case 
#4 (operation performed 1883). The patient has continued to have 
Chovostek symptoms and every so often tetany-cramps. She is 
married and during her pregnancy did not remark that the tetany 
became worse. I shall give her tablets of Parathyreoidea. One can 
say, that she now suffers from "mild tetany." However, she can 
work all that she has to. 

I am very curious about your papers concerning the treatment 
with parathyroids. I published in the Beitrage zur Chirurgie— 
Festcase (#3) of tetany after a nearly total extirpation of the 
thyroid. This patient (operation June 30, 1890) always has tetany 
and also a cataract. I have no more copies of this paper, so that I 
am not able to send it to you. 

I hope you are doing well and also your wife...I shall surely 
come over to America, but not this year and not in the following 
one. With kindest regards to Mrs. Halsted, also from my wife. 

Sincerely yours, 
Anton v. Eiselsberg 


It was in 1903 to 1904 that Halsted revived his earlier 
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Fig 4.—Etching that Eiselsberg gave to Halsted in 1913. It has 
been signed, “To his dear friend, W.S. Halsted with best greet- 
ings.” 


interest in the surgery of the thyroid and parathyroid 
glands. Within a few years, he would be carrying out 
numerous experiments in dogs to determine whether it 
was possible to transplant or implant parathyroid tis- 
sue.’ He determined that it was impossible to transplant 
with success a parathyroid from one animal to another of 
the same species. Even autotransplantation was successful 
only when a deficiency or need for the parathyroid was 
produced. Halsted was greatly impressed by this finding 
and expressed it as a law, “the following law seems to exist, 
namely that unless considerable deficiency in parathyroid 
tissue has been created the autografts do not live."" He 
believed that the tetany after operations on the thyroid 
was more often due to interference with the vascular 
supply of the parathyroids than their actual removal. 

In the early spring of 1910, Eiselsberg made his first and 
only trip to the United States. He visited a number of the 
reknowned surgical clinics in this country including 
Halsted's. The description of this trip was given in his 
autobiography: 


... In Baltimore we were invited into the home of the outstanding 
surgeon Dr. Halsted, a great friend of mine. My brother-in-law 
Clemens Pirquet,* who is Professor of Pediatrics at the Johns 
Hopkins Hospital, happened to have trichinosis, which fortunately 
was very mild, but still prevented him from being our host. 
Among others I was introduced to the well known surgeons Dr. 
Finney, and in particular, the world reknown Dr. Harvey Cushing. 
He is regarded as one of the most successful surgeons for brain 
tumors in the world. It should be noted that he first studied the 
experimental removal of the hypophysis in dogs. At this time, he is 
the major assistant to Dr. Halsted, and conducts the surgical 


"Clemens von Pirquet (1874 to 1929) was born in Aspern, Austria. He 
received his medical education in Graz, Austria, completing his degree in 
1900. Seon afterward, he moved to Vienna and studied in Escherich's clinic. 
In 1908, he received the appointment as the first full-time Professor of 
Pediatrics at the Johns Hopkins Hospital. Two years later, he returned to 
Europe when he accepted a position at Breslau, Poland, and in 1911 was 
called to Vienna as Escherich's successor. Pirquet is most well known as the 
originator of a skin test for tuberculosis and his fundamental investigations 
on allergy. 
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course which is taught on Saturday between noon ard 6:00 P.M. 
with four groups of four students. The day I attended the course 
the objective was to perform a gastroenterostomy. One student 
was the operator, the second as assistant, the third the anesthetist 
and the fourth student the instrument nurse. 

I spent almost the entire day at the hospital. My wife spent most 
of her time with her sick brother and his wife. The remairing time 
was devoted to invitations and several excursions during which we 
had the opportunity to observe the social life of some local 
families. Through my wife’s brother we were alsc given the 
opportunity to meet Cardinal Gibbons.* 


During the next four years, Halsted made anrual excur- 
sions abroad. In all instances he visited some of the surgical 
clinics in Germany and Austria. Although he did not return 
to Vienna during these travels, he met Eiselsberg at the 
German Surgical Association's congresses and renewed the 
acquaintance; in a letter dated Nov 3, 1918, Halsted 
wrote: 


My Dear von Eiselsberg, 

On my return to town after the summer’s holiday, I was greatly 
pleased to find in my mail the photograph of your seven lovely 
daughters. How I envy you. I wish that I had half of :hem-nicht 
gerade die Hälfte. 

As I compare this photograph with the previous one, I can hardly 
recognize the young ladies, so great have been the changes in such 
a short time. It was very thoughtful of you to subscribe the names, 
this adds greatly to the interest of the picture. I hope that each 
year you will send me a photograph of the family, and I wish that 
Baroness von Eiselsberg and yourself might be incladed in the 
group. 

Dr. Welch was very sorry to miss seeing you and vor Pirquet 
during his recent visit in August to Vienna, and I regret that I had 
to return to America before the London Congress, at which I 
should surely have found you. 

I spent a very pleasant and profitable month in Breslav, Leipzig 
and Hambürg with Küttner, Payr and Enderlen, anc a: present 
am hoping to visit your clinie in the spring. They zre splendid 
surgeons, Küttner, Payr and Enderlen, and fine men, znd I am 
greatly indebted to them for their kindness to me. 

Cushing gave me your kind message. Will you give my best 
regards to the Baroness von Eiselsberg, and my love to tae young 
ladies, and believe me, 

As ever yours, 
WS. Halsted 


In 1914, Halsted traveled twice to Europe. The first 
exeursion was in April, for the 43rd Congress of the 
German Surgical Association in Berlin, where he was made 
an honorary member of the German Society for Surgeons, 
a first for an American physician. Later in the summer, he 
visited Eiselsberg (Fig 4) and would eventual y find the 
arrangements for his return very difficult beceuse of the 
outbreak of World War I. 


THE COMPLICATIONS OF WAR 


The "war to end all wars" would create un:maginable 
tragedies and hardship for all of Europe, and temporarily 
sever friendships that Halsted had cultivated with a large 
number of German-speaking surgeons. Despite zrowing 
hatred toward Germany and her allies, he was never in 
sympathy with persons who wished to destrcy German 


Halsted & Eiselsberg—Rutkow 


culcure and discredit her achievements. Halsted expressed 
these views in a letter to Carl Beck} (1864 to 1936) on May 
22, 1916. 


..- I have no sympathy with the desire to crush the Germans, 
whem I Eave the greatest admiration and affection. 

This E:ropean war was in my opinion unavoidable, and would 
hav» beea wort while should it demonstrate the futility and 
silliness ef wars and thus lead to a settlement of international 
disputes Ey arbit-ation. It seems clear to me that it is the duty of 
America © develop great military strength in order that we shall 
be entitled to a voice in the councils of nations and be a power for 
peaee in the world. 

Is it ncc incumbent upon the medical men of America to exert 
themselves to bring about a prompt reestablishment of the 
exceedingly amicable relations which existed between men of our 
profession the werld over before this conflict . . ? 





The destruct on from the war and generalized famine 
was especially noticed in Austria. A postcard from Eisels- 
berg’s w fe, dated July 1916, reached Halsted in September 
1915: 


Dear Dr. dalsted, 

We hav? read that your mail is now open and I will try to send 
you our gmetings We hope that you are well and that you have not 
forgotten ycur oH friends in Vienna. I can tell you that we are 
personally well aad that our family—seven daughters—has been 
increased with a 3on—now two year[s] old, a pretty little fellow. 

We are noping that a worthwhile peace will be consummated in 
a short time. It is now worse for us than during the middle of the 
war and people a-e suffering very much. With best regards from 
my husbaad and myself, I am, 

Yours very sincerely, 
Baroness von Eiselsberg 


Tae wer would not be concluded until 1919, by which time 
the hopdessness of the entire Austrian situation had 
beccme cverwhelming. Eiselsberg wrote on Dec 5, 1919: 


My Dear “riend, 

Yeu gawe me stech great pleasure by sending your work on The 
Story of Goitre. © must now work on the goitre chapter for the 
new editicn of the Handbuch der Chirurgie so that your book shall 
be very useful. 


TCzrl Becx was bern in Bohemia, and was a graduate of the College of 
Physitians and Surgeon's in Chicago. He and his brothers, Emil, Joseph, and 
Rudolph, were the organizers of the North Chicago Hospital, an institution 
designed to=afford them the facilities for treatment of their own surgical 
cases and tc provide a place in which to do original research in connection 
with -heir cinical activities. In addition, Carl Beck was a founder of the 
German Medical Soeiety of Chicago, which played an active role in relief 
help for wa=torn Germany and Austria. 

iHzlsted VS: The operative story of goitre: The author's operation. Johns 
Hopk-ns Heep Rep 13:11-251, 1920. 

§Acolf Lerenz (1554 to 1946), a native of Weidenau, Austria, studied 
medicine in Vienna and received his degree in 1880. He had planned to study 
surgery bu- Lister's carbolie acid spray caused him to have a severe 
eczematous -eaction. At that time, Lorenz was training under Albert, who 
suggested te him, “if you can not get along with wet surgery, why not try 
the dry surgery.” In 1886, Lorenz, who was mockingly called the “plaster 
` teacher," bezan to devote his efforts full time to the study of orthopedic 
surgery. Nominated sor the Nobel Prize, he is best known for his methods of 
treating flaffoct, clubfoot, and congenital hip dislocation by the technique 
of “molding-reductior.” Lorenz's sign, the stiffness of the thoracic spine in 
early oulmoxary tuberculosis, and Lorenz's operation, a bifurcation proce- 
dure Ðr congenital dislocation of the hip in which an oblique osteotomy of the 
upper femur is made with placement of the distal end in the acetabulum, 
are beth named for Fim. 
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You can not have any idea, how miserably we live in Vienna. No 
coal, no food. Poor people, especially the pensionists, and old 
officers are dying from starvation. Children and old men fall down 
and sustain a spontaneous fracture of their bones. 

There are professors of the University, especially the philosophi- 
cal faculty, who have nearly nothing to eat. I personally am well, 
but have sent my wife and the five youngest children to Upper- 
Austria in the country, where they should have enough milk and 
vegetables. Still, they only have meat once a week. 

Professor Lorenz and I have received more than 100,000 kronen 
from Dr. C. Beck in Chicago to help the poor people. I am 

Yours very truly, 
Anton v. Eiselsberg 


The situation became more bleak. Halsted received a 
cryptic telegram from Eiselsberg: 


William Halsted Baltimore, Md March 14, 1920 
WEBEGOIN BECK CHICAGO VIENNA RELIEF 
COMMITTEE 


Eiselsberg Lorenz 


A few days later a printed mailing signed by Mrs Eisels- 
berg arrived: 


The American Relief Administration has established an AMERI- 
CAN RELIEF WAREHOUSE in Vienna, Austria. You can buy at 
any bank in the United States AMERICAN RELIEF WARE- 
HOUSE FOOD DRAFTS and send them to us in Vienna. On 
presentation of these FOOD DRAFTS at the warehouse in 
Vienna, we can draw AMERICAN FOOD. 

We are in great need of food in Austria. Individual food parcels 
sent from America usually do not reach us. Money does us no good 
when there is no food to buy. 

HELP US IN OUR DISTRESS BY SENDING AN AMERICAN 
RELIEF WAREHOUSE FOOD DRAFT-QUICKLY! 


Halsted responded on April 16, 1920: 


My Dear Mrs. von Eiselsberg, 

I take pleasure in sending you under separate cover two food 
drafts, each for $50. I wish that the amount might be greater, but 
university professors like myself who are dependent upon their 
salaries find themselves financially greatly embarrassed. 

Thank you for the postal eard with the pictures of the lovely 
children. I can fancy the happiness of yourself and your husband in 
the possession at last of the boy. 

A few weeks ago I received a cablegram signed "Eiselsberg- 
Lorenz." It read, "Webegoin Beck Chicago Vienna Relief Commit- 
tee." My friends and I construed this message to mean that von 
Eiselsberg and Lorenz were coming to visit Dr. Beck in Chicago. I 
wonder if our interpretation is incorrect. 

With love to all the family I am, 

Sincerely yours, 
W.S. Halsted 


The food parcels were soon on their way and Mrs Eisels- 
berg replied on May 17, 1920: 


My Dear Dr. Halsted, 

My best thanks for your kind letter of April 16th and the 
sending of two food drafts, each for $50. I was quite taken away 
and ashamed that you advanced me a dollar-parcel in such a 
grandiose way. When I wrote you I did not know of the large type 
and found it too much to ask for a parcel of even $20. 

When will the time come that I can restitute you the value of 
them? May I clarify the following, the cablegram signed Eisels- 
berg-Lorenz was: "We beg, join Beck of the Chicago Vienna Relief 
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Committee.” We have never thought of a journey for my husband 
to the United States. It was the intention to ask you to join the 
Vienna Relief Committee for the suffering population of Vienna. 
Now that you have sent two food drafts, I wish to share this 
humanitarian action and to keep for my family only a part of one 
of them in the amount of $10. With this arrangement you have 
already played a large part in the Vienna Relief Committee. As 
soon as I recieve the parcels I will carry out my plan, and bring 
some happiness to families with overwhelming sorrow. 

My husband has, thanks to the aid from various countries but 
especially the United States, a new field of work. My brother is 
also busy with the starving population, and has the daily nourish- 
ment of nearly 200,000 children under his direction. We are 
overselves all well. The little ones remained the entire winter in 
our country house, where they are better provided for than in 
Vienna. We have little hope that a better time will soon come for 
our suffering country. We must not beg for help, and. will try to 
assist ourselves from that which is not possible by the peace of 
Saint Germain. My husband and I thank you again and again for 
your ready and munificent help. I extend you my best greetings to 
which the children join, believe me, dear Dr. Halsted, 

Sincerely yours, 
Agnes Eiselsberg-Pirquet 


The American Relief Administration was a private 
organization directed by then Secretary of Commerce 
Herbert Hoover (1874 to 1964). It was meant to continue 
the efforts of the official US government agency, which 
had been established during the war to provide for the 
canteen feeding of European children and poor. More than 
one third of the population of all of Austria was contained 
in Vienna, and the peace treaties had done little to provide 
this foodless country with any way to obtain basic items 
for consumption. So great was the famine in the country 
that more food was to be brought into her territory in 
proportion to the population than into any other country in 
Europe. As Hoover noted: 


...the very insistent fact stands out that to prevent sheer 
starvation the population will need to be fed and furnished raw 
materials on credit continuously. The food production of this 
year's harvest in Austria (1919) would not, even if it could be 
uniformly distributed last the population more than three months. 


As the peasant population will undoubtedly retain its twelve. 


months' supply, it means that the probable food intake to the city 
populations from the state itself does not exceed six or eight 
weeks... ** 


Almost $11 million from charitable sources in the United 
States were given to the Austrians, a considerable portion 
of which came from food draft sales, such as Halsted’s. 
Although the highly skilled physicians of Vienna were able 
to provide aid in the organization of child-feeding opera- 
tions, and even developed a series of tests to determine 
whether a child was undernourished, they too suffered 
tremendous hardship as did the other highly educated 


groups. 
PEACE AND CONTINUED CORRESPONDENCE 


The peace of Saint Germain was concluded between the 


victorious. powers and Austria on Sept 10, 1919. It reorgan- 


ized the old Austria-Hungarian Hapsburg empire, and 
forbid any alienation of Austria's new independence with- 
out the consent of the League of Nations, a provision 
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designed to prohibit a new union with Germany. m . “4 


addition, Austria accepted responsibility for loss and 
damage caused to the Allies, and was to make some 
reparation in kind, but no money was ever actually paid. 
Life began to return to normal and the correspondence 
between the two surgeons continued, March 19, 1921: 


Dear von Eiselsberg, 

May I ask of you a favor? I particularly desire to possess 
Woülfer's monograph entitled, "Ueber die von Herrn Professor 
Billroth Ausgeführten Resectionen des carcinomatósen Pylorus," 
Wien, 1881, Wilhelm Braumüller. The copy in our Surgeon's 
Library was procured from Cohnheim's library. Will you be so kind 
as to place an order for this pamphlet with a dealer who would be 
likely to take the trouble to procure a copy. 

How I wish that it were possible for me to attend this spring the 
Congress of the Deutsche Gesellschaft für Chirurgie... During 
the summer I had a most distressing letter from HolL|| professor 
of anatomy in Graz. He was assistant to Zuckerkandl and Langer 
when I studied in Vienna, and we worked together on the anatomy 
of the central nervous system almost every night for a year. I 
wonder if he recovered from his operation. From what he wrote I 
fear he may have carcinoma of the sigmoid, but hope that it may 
prove to have been an abscess from a diverticulitis. 

Will you give my kindest regards to Mmme. von Eiselsberg and 
the children. I was so pleased to receive the photograph which she 
sent me. 

Ever yours, 
W.S. Halsted 


Eiselsberg, who had attended the congress of the German 
Surgical Association, wrote to Halsted on Apri! 12, 1921: 


My Dear Halsted, 

Just returned from the German Surgical Congress at Berlin, 
which was a very interesting one. I found your kind letter and 
thank you for it. I shall try to get the monograph of Wolfler's 
(about Professor Billroth's resection of the stomach, 1881), and 
send it to you as soon as I get it... 

Professor Holl died some months ago of his cancer of the rectum. 
He was nearly without money the entire last year of his life, and I 
was happy to give him some of the money which was sent to 
Lorenz and myself from the American doctors for peor Austrian 
physicians. 

You cannot imagine how poor a great many of the educated 
persons, especially pensionists, but also even general practicing 
physicians are living. The peace of Saint Germain does not give 
Austria any chance for recovery, especially Vienna. I vision the 
future in the worst way, the government is obliged to take such 
horribly high taxes. 

I personally am, until now, and my family all right. I do this by 
working very hard in the clinic and private hospital and earn 
enough to adequately nourish the family, now tha: it is again 
possible to purchase food for money. Last year this was nearly 
impossible, and we were very thankful for the two large parcels 
you sent us. We distributed, as my wife wrote you, the larger part 
of your gift to different families of doctors and other persons in 
need. 


||Moritz Holl (1858 to 1920), was born in Vienna and studied anatomy with 
Hyrtl, Langer, and Zuckerkandl, physiology with Brücke, and had some 
surgical training with Dumreicher. His major scientific studies were on the 
anatomy of the nervous system, although he is most well known for his 
historical work on the anatomical drawings of Leonardo da Vinci. Holl's 
ligament, which joins the corpora cavernosa clitoridis in front of the urinary 
meatus, is named after him. He died in Graz on Dec 12. 
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; air eldest daughter Maria left us last summer to become a nun. 


Sheentezed the ccnvent of the Sacred Heart, and will initially be 
in Holland. With best regards from my wife and the children, I 
am, 
Very Sincerely, 
Anton v. Eiselsberg 


Hasted replied on June 16, 1921: 


Dear von Eiselsberg, 

I am gr=atly pleased to receive your kind letter and regret that I 
permittec so mamy days to pass without replying. You are most 
kinc to make an effort to obtain the Wölfler monograph on 
resection of the stomach. I wish that I might have attended the 
Congress of the Deutsche Gesellschaft für Chirurgie. The program 
promised a very irteresting séance. 

Itis di&ressing to hear the sad news of Holl, and I am happy to 
know tha you were able to help him from the American funds for 
Ausrian doctors I too responded to Holl's appeal for money, 
although © fearec from his letter that he might not survive long 
enough tc recieve ... 

I am w-iting ir great haste, being in the midst of preparations 
to leave wn for my summer vacation. Will you give my kind 
regerds t» Mrs. von Eiselsberg and the children. 

Ever faithfully yours, 
W.S. Halsted 


Falsted’s extensive humanitarian endeavors are not well 
recegnized. His spare, ascetic, and socially inhibited per- 
sonality did not lend itself to public knowledge of this type 
of venture. However, his efforts were not solely devoted to 
the German-speaking countries. At the height of the war 
offensive, he had organized a private fund-raising cam- 
paizn fer the French forces, through his friendship with 
René Leriche (1379 to 1955).*7 The correspondence contin- 
uec on uly 6, 1922 (Fig 5): 


My Dear Dr. Halted, 

I wish o thank you for the two papers recently sent me. They 
interestee me very much. The operations of the breast seems to be 
very gooc, and I performed a similar one which quickly healed as 
nice y. 

Your work on resection of the bowels greatly interests me, and I 
agree with you that yeur method seems to be both the best and 
quickest. ` only fear, that the knife, which you introduce into the 


rectam, might produce a perforation, but "Probieren geht über : 


Stueierer"' And you have such fine results without any cases of 
death, that I can only congratulate you on this success. Do you not 
fear, that when extracting the knife, it might wound the bow- 
els? 
I nope hat you are personally well. 
Very truly yours, 
Anton v. Eiselsberg 


HALSTED DIES 


The article concerning breast surgery was the last one 
published by Halsted on this subject.” In it, he explained a 
new metnod he had formulated to alleviate problems with 
wound centractures that restricted the extreme abduction 
of tne amm in postmastectomy patients. An unanticipated 
ben»fit c this new incision was a striking decrease in the 
number of patients who experienced postoperative upper 
extremity lymphedema. 
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1. Mólkerbaste! $ 


My dear Dr. Halsted, 


I have to thank you for the two 
papers, which interested me very much. The 
operation of the breast seems to be very. 
an I bap a a similar operation, wehi 
healed as quickly as nicely. 


Your work on the resection of 
bowels interested me greatly and | ee 
with you, that your method seems to be both 
the best and ckest. I only fear, that the 
knife you introduce into the rectum might 
produce a perforation, but " Probieren 
gent über Studieren "! And you have had such 
ine results without any cases of death, that 
I can only congratulate you on this success. 
Do fear, that when extracting the 
knife, it might wound the bowels °? 


I hope you are personnally well. 
Very truly yours 


Pork frut eX ns a ES M. 
sin instet 


Dr 
J pkins 'Hospital 
Baltimore. kd 


od 


` 


" X bing 
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te ^ L ioc flor : Úte nf 
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he Moe. popem 9 É / 
D e Vor A holy fle. pon al * 


Fig 5.—Letter from Eiselsberg to Halsted, July 6, 1922. 


Halsted’s final report on gastrointestinal surgery con- 
cerned a method of colonic anastomosis.* In this technique, 
heavy purse-string ligatures were placed on the ends of the 
sections to undergo anastomosis. After resection of the 
bowel, stay sutures were used and a serosal mattress layer 
was completed. With the closed ends now abutted, a knife 
was introduced via the rectum and brought next to the 
newly created serosal-mucosal diaphragm. By pushing the 
knife through the diaphragm, the purse-string ligatures 
were divided and the iatrogenic obstruction was alleviated. 
Halsted believed that little soiling and less eversion of the 
mucosa would occur and, therefore, a more physiologically 
sound anastomosis could be created. Eiselsberg commented 
in a letter on Aug 18, 1922: 


My Dear Dr. Halsted, 

... All that you write me about the operation utilizing your 
method of splint, and suture anastomosis of the large intestine 
greatly interests me. As soon as I get some material, I shall try it 
on a dog. I shall attempt it if you could send me one of your knifes, 
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Fig 6.—Dr and Mrs von Eiselsberg in late 1930s. 


via a doctor who might be coming to Austria. I would be very 
pleased to have an original one. 

I hope that you have a good trip in North Carolina. I am now 
with my family in the country and am enjoying the fine weather. 
My wife wishes me to send her greetings. Believe me, 

Yours sincerely, 
Anton v. Eiselsberg 


It is unlikely that Halsted ever had a chance to read the 
preceding letter. He died the morning of Sept 7, from 
postoperative complications after a choledochotomy. His 
secretary wrote to Eiselsberg on Sept 6, 1922: 


My Dear Professor Eiselsberg, 

Your letter of August 18th to Dr. Halsted has been handed to me 
for reply, as Dr. Halsted is very ill. He came up from North 
Carolina on August 23rd and went the next day to the Hopkins 
Hospital, and was operated on for gallstones on August 25th. He 
seemed to be making satisfactory progress, but two days ago 
complications set in, and he is now in an extremely critical 
eondition. The word this morning is that he did not have a good 
night, but does not seem to have lost ground especially since 
yesterday morning... 


In 1930, William MacCallum (1874 to 1944), Professor of 
Pathology at the Johns Hopkins Hospital, published a 
biography of Halsted.*? In the preparation of this book, he 
wrote to many of Halsted's former friends and associates, 
and asked them to write down any remembrances of 
him.*'? Eiselsberg answered in a letter dated Jan 15, 1928 


(Fig 6): 
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My Dear Dr. MacCallum, m, 

I am afraid to say, that I have no longer any letters from our 
never to be forgotten friend Dr. Halsted. Before I knew him 
personally, I considered him very highly, as one of the greatest 
scientific surgeons, not only of the United States, but of the whole 
world. All his scientific work were accurate and most successful— 
for instance, his research about the radical treatment of the cancer 
of the breast and thyroid surgery. 

If the name, Johns Hopkins, is familiar to every German 
surgeon even general practitioners, it is to the work of Halsted 
which is the cause of the popularity. The German surgeons 
esteemed him very highly and showed their appreciation in 
making him a honorary member of the German Sceiety of 
Surgeons. This honor he received in 1914, and was the first 
American surgeon, who received this distinction. His name 
remains immortal and the school which he founded, of which I 
nominate only his pupil Harvey Cushing as his equal, wil! always 
exist and flourish. I myself lost a highly esteemed friend in whose 
company I spent the most pleasant hours during my visit to 
Baltimore in 1910. 

Sincerely yours, 
Anton v. E:selsberg 


These letters are of historical interest in that they 
represent the only known correspondence between Halsted 
and a major figure of the Billroth school of surgery. 
Although medical matters are discussed, the relazionship 
seems to transcend their professional lives to encompass 
genuine concern for the other's well-being. The previously 
little-appreciated humanitarian aspects of Halsted's per- 
sonality provide a greater understanding of his overall 
character. Described by many sources as shy, withdrawn, 
and at times antisocial, here he quite clearly demonstrates 
attributes of deep concern for his fellowman. 

Why among all the physicians who trained under Billroth 
should Eiselsberg be the one with whom Halsted 
maintained greatest contact? Speculation centers on an 
initial attraction due to parallel areas of surgical research 
or a mutual interest of similar personality types. Although 
both were somber and introspective, it would seem most 
likely that their scientific investigations played the critical 
role in initially bringing them together. As the relationship 
matured, the overall scientific attraction slowly gave way 
to a genuine mutual fondness. Clearly, William Halsted 
and Anton von Eiselsberg shared a very special friend- 
ship. 


Beth R. Greenwald and Helaine R. Wendyl were research assistants. 
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Calendar of Events 


1980 
September 


American Association of Obstetricians & Gyne- 
cologists, Sept 3-6, The Homestead, Hot 
Springs, Va. Contact Secretary E. L. Makows- 
ki, MD, 4200 E Ninth Ave, Denver, CO 80226. 

American Pain Society, second annual meeting, 
Sept 5-7, New York. Contact Dr W. Crawford 
Clark, Dept of Psychiatry, Columbia University, 
722 West 68th St, New York, NY 10032. 

American Association for Surgery of Trauma, 
Sept 18-20, Arizona Biltmore, Phoenix, Ariz. 
Contact the Secretary, J. A. Boswick, Jr, 
University of Colorado, Box C-309, Denver, CO 
80225. 

International Symposium on Islet-Pancreas 
Transplantation and Artificial Pancreas, Sept 
22-23, Athens (immediately preceding the 
European Association for Study of Diabetes 
Congress, Sept 24-27). Contact Prof S. Raptis, 
MD, PO Box 3127, Athens 606, Greece. (Con- 
gress language is English.) 

New England Society for Vascular Surgery, Sept 
25-28, New England Center for Continuing 
Education, Durham, NH. Contact the secreta- 
ry, Nathan P. Couch, MD, Peter Bent Brigham 
Hospital, 721 Huntington Ave, Boston, MA 
02115. 

New England Surgical Society, Sept 26-28, 
Wentworth-by-the-Sea, Portsmouth, NH. Con- 
tact Richard White, Executive Director NESS, 
6 Beacon St Boston, MA 02108. 

American Association for Hand Surgery, Sept 
26-28, New Orleans. Contact the Secretary, G. 
L. Lucas, MD, 2704 Marshall Ct, Madison, WI 
53705. 

American Society of Plastic & Reconstructive 
Surgeons, Sept 28-Oct 3, Hilton Hotel, New 
Orleans. Contact D. F. Whaley, CAE, 29 E 
Madison, Suite 800, Chicago, IL 60602. 


October 


American Academy of Neurological Surgery, 
Oct 1-4, New York City. Contact Dr P. Perot, 80 
Barre St, Charleston, SC 29401. 

Congress of Neurological Surgeons, Oct 5-10, 
Hyatt Regency Hotel, Houston. Contact Secre- 
tary E. R. Laws, Jr, MD, Mayo Clinic, Roches- 
ter, MN 55901. 

American Cancer Society National Conference, 
Gynecologic Cancer, Oct 9-11, Los Angeles 


Hilton, Los Angeles. Contact N. G. Bottiglieri, . 


MD, American Cancer Society, 777 Third Ave, 
New York, NY 10017. 

American College of Surgeons Annual Clinical 
Congress, Oct 20-24, Atlanta. Contact Edwin 
Gerrish, MD, ACS, 55 E Erie St, Chicago, IL 
60611. 
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American College of Chest Physicians, Oct 26- 
30, Boston, MA. Contact ACCP, 911 Busse 
Hwy, Park Ridge, IL 60068. 

Fifth World Symposium on Pediatric Surgery, 
Acapulco Princess Hotel, Mexico. Contact 
Instituto Nacional de Pediatria DIF; Congress 
Office, Insurgentes Sur 3700, Mexico 22 DG, 
Mexico. 


November 


Current Concepts in Surgical Oncology, Post- 
graduate course, Nov 3-7, Memorial Sloan- 
Kettering Cancer Center, New York. Contact 
Jatin P. Shah, MD, 1275 York Ave, New York, 
NY 10021 

American Heart Association, Nov 12-15, Fon- 
tainbleau Hotel, Miami. Contact Exec VP W. W. 
Moore, 7320 Greenville Ave, Dallas, TX 
75231. 

Western Surgical Association, Nov 16-19, Hotel 
Utah, Salt Lake City. Contact Secretary Paul E. 
Hodgson, MD, Department of Surgery, Univer- 
sity of Nebraska Medical Center, Omaha, NE 
65105. - 

Southern Thoracic Surgical Association, The 
Greenbrier, White Sulpher Springs, WVa. Con- 
tact the secretary, R. B. McElvein, MD, Depart- 
ment of Surgery, University of Alabama, Bir- 
mingham, AL 35294. 


1981 


February 


Society of University Surgeons, Hershey, Pa, 
Feb 12-14. Contact the Secretary, B. M. Jaffee, 
MD, SUNY Downstate Medical Center, 450 
Clarkson Ave, Brooklyn, NY 11203. 

American Society for Surgery of the Hand, Cae- 
sar's Palace, Las Vegas, Feb 23-25. Contact 
ASSH, 2600 S Parker Rd, #132, Aurora, CO 
80014. 

American Academy of Orthopedic Surgeons, 
Las Vegas, Feb 26-March 3. Contact AAOS, 
444 N Michigan Ave, Room 1500, Chicago, IL 
60611. 


March 


Central Surgical Association, Dearborn, Mich, 
March 4-7. Contact the Secretary, W. O. Grif- 
fen, MD, University of Kentucky Medical Cen- 
ter, Lexington, KY 40536. 

American Society for Head and Neck Surgery, 
Phoenix, Ariz, March 8-11. Contact Secretary, 
J. C. Goldstein, MD, Albany Medical College, 
Albany, NY 12208. 
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orrespondence and Brief Communications 


Why Recertification? 


To the —ditor.—The commentary by 
Arthur E. Baue, MD, in the ARCHIVES 
(11£:11-14, 19809 entitled "Why Recer- 
"tificatior?" in itself demands com- 
ment. It preserts recertification test- 
ing as a valid, established method of 
mezsurirg surgical competence, vol- 
untary in concept, and generally 
favered indeed initiated) by the bet- 
ter »hyscians in the profession. Noth- 
ing coulc be farther from the truth. 
There is not one shred of evidence 
to suggest that periodic retesting of 
any sort actually separates competent 
fron incempetent physicians, which is 
whet the public desires. Personality 
problems, alcoholism, laziness, and 
financial greed are flaws undetected 
by the proposed written test, yet 
responsible in great measure for poor 
performence in practice. The author 
scofs at contimuing medical educa- 
tiom courses on esoteric subjects, but 
asks readers to believe that the 200 
mul-iple-:hoiee questions on the test 
will all tæ practical stuff. Candidates 
will sperd hours, perhaps days, pre- 
paring ar authenticated record of two 
years’ sergieal experience—but who 
will evalaate the dexterity and skill 
witt whih the procedures were car- 
ried:out? Dne reealls the toast made by 
Prince PFilip on his induction as hono- 
rary fellew of the Royal College of 
Surgeons of Edinburgh, “I only hope 
that tho= people who, quite rightly, 
believe taat surgery is more than a 
craf. will forgive me, but I look at it, 
still, from the point of view of the 
patient. f anyone is going to tinker 
abort with my insides, I would rather 
he were zn accomplished craftsman." 
Those who believe that this test will 
long remain voluntary should careful- 
ly read tbe fina! paragraph, exhorting 
"those irterested in demonstrating 
their commitment to excellence in sur- 
gery," tc write for the registration 
forrs. Tae implication is clear that 
those not applying must have other, 
less admirable priorities. Hospital 
bylaws wall soon demand recertifica- 
tion as a condition for staff member- 
ship. Plamtiffs’ lawyers will lose no 
time in »ointing out to juries the 
unce-tifiel status of some defen- 
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dants. What is today voluntary will 
quickly become mandatory. 

In conclusion, it should be pointed 
out that no other country requires its 
physicians to undergo periodic retest- 
ing. Medical and political leadership in 
other nations apparently trust the 
main body of the profession to contin- 
ue individual education, and to weed 
out ineompetents on a local level. 
Would that the planners of recertifi- 
cation in America had their insight! 

WiLLIAM H. SALoT, MD 
St Clair Shores, Mich 


To the Editor.—I feel the commentary 
entitled, "Why Recertification?” by 
Arthur Baue, MD, requires comment. 
There seems to be a certain thread of 
naiveté running through this article. 
There is no doubt that it is both 
functionally and politically advanta- 
geous to demonstrate competence 
within one's profession. For one to 
assume that that can be done via 
taking a test every seven years or by 
making a few scratches on bits of 
computerized paper to indicate that 
one can answer questions that have 
been written down is a bit presump- 
tuous. If there is something magical 
about a recertification period of seven 
years, I would like to know what hap- 
pens to an individual during that sev- 
en years that may render him incom- 
petent, assuming he were competent 
previously. 

I dare say a closer review of present 
testing methods show them to be still 
in a quite infantile stage, leaving the 
examiners to wonder if they really 
know what they are measuring. 
Obviously, a true test of one's compe- 
tence commands personal supervision 
by selected individuals to see if they 
can perform the functions on a recur- 
rent basis to which they are assigned. 
I am sure that Dr Baue himself has 
never had occasion to have a body of 
his peers follow him around in the 
office to make sure he is taking the 
proper roentgenograms, ordering the 
proper laboratory tests, and making 
the correct diagnosis along with 
observing his personality, his han- 
dling of patients, and his actual tech- 
nical ability to do surgery. This, of 
course, would be tremendously expen- 


sive and time-consuming and therein 
lies the problem. 

I have no quarrel with continuing 
upgrading of the profession and I 
think that it is mandatory. However, 
since the government is pushing this, 
I think they should apply the same 
criteria to bodies of other professional 
groups, especially those who are docu- 
mented to have much less training at 
the outset, to see if they can match up 
to a reasonable standard. 

Continuing education and contin- 
ued improvement of one's perform- 
ance is a must, but to get up on a white 
charger and shout to the world that a 
written test every seven years is a 
significant demonstration of one's 
professionalism and competence falls 
quite short of the mark. 

GERRY J. BLACKER, MD 
Ventura, Calif 


In Reply.—Drs Salot and Blacker have 
provided thoughtful diseussions about 
my commentary. They correctly point 
out the limitations of written tests in 
measuring clinical competence. They 
also point out that the capable surgeon 
has many important characteristics 
that are difficult to measure and that 
cannot be documented by a multiple- 
choice question or examination. There 
is no doubt that many are concerned 
about the recertification movement as 
expressed by these correspondents. I 
would point out, however, that careful 
reading of the commentary indicates 
that, "The examination is only one 
part of the recertification process." 
There are eight criteria for recertifi- 
cation by the American Board of Sur- 
gery, only one of which is an examina- 
tion. This examination will probably 
be no more or less valid than was the 
original certification examination. In 
addition, the examination can be pre- 
pared for by using the American Col- 
lege of Surgeons Surgical Educa- 
tion and Self-Assessment Program 
SESAP III. 

Both writers agree that we should 
strive to maintain and demonstrate 
our competence even though we may 
disagree on the methods to be used in 
doing this and in how to provide the 
evidence for it. Out of this discussion 
will come a stronger surgical body and 
better care for our patients. I appre- 
ciate the writers’ sharing their con- 
cerns and providing their thoughts for 
our readers. 

ARTHUR E. BAUE, MD 
New Haven, Conn 
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Tendon Surgery of the Hand, edited by Claude 
Verdan, 186 pp, $49, New York, Churchill Living- 
stone, 1979. 

This volume is a worthy addition to 
the library of the surgeon interested 
in the hand. It is a compendium of 
information on anatomy, physiology, 
and surgery of the tendons, written 
by members of Groupe d’Etude de la 
Main. 

The first section, devoted to tendon 
anatomy, lacks scope. The forearm is 
virtually ignored. Little mention is 
made of the relationships between 
flexors, extensors, skeleton, and liga- 
mentous elements. The lymphatic 
supply to the flexors is detailed with 
little discussion of the vascular anato- 
my. On the other hand, the review of 
the significance of the lumbricals is 
thorough. 

The second section of the book pro- 
vides a sound understanding of the 
mechanisms of tendon healing. The 
conflict between vascular tissue in- 
growth and adhesion formation at the 
flexor tendon juncture is detailed. 

The greatest portion of the book is 
devoted to surgery of the flexor ten- 
dons. The repair of the flexor within 
the fibrous flexor sheath is discussed 
thoroughly. Attention is paid to man- 
agement of particular problems, in- 
cluding pulleys, vinculae, and the 
intact superficialis tendon. Delayed 
repairs with grafts as well as their 
attendant complications are covered. 
Salvage operations via pseudosheath 
reconstruction are also mentioned. 

Surgery of the extensor system is 
less comprehensively covered. Little 
mention is made of the surgical 
approach to the boutonniére and swan 
neck deformities. 

The remainder of the book is 
devoted to a variety of tendon-related 
problems, including rheumatoid ar- 
thritis, de Quervain's stenosing teno- 
synovitis, and trigger finger. Tendon 
transfers are not covered in detail, but 
general principles governing their use 
are presented. Rehabilitation is men- 
tioned only briefly. 

This monograph attempts to encom- 
pass a very broad and complex set of 
topics. It manages well, particularly 
with regard to the flexor tendon inju- 
ries. Both primary repair and graft 
reconstruction are discussed in de- 
tail. 
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This book is printed well on high- 
quality paper. Its illustrations, in gen- 
eral, are clear. It will be a useful 
addition to the hand surgeon’s li- 
brary. 

JOHN B. MuLDowNEY, MD 
Palo Alto, Calif 


Techniques in Skin Surgery, by Ervin Epstein 
and Ervin Epstein, Jr, 203 pp, Philadelphia, Lea 
& Febiger, 1979. 

This is a concise, easy-to-read, and 
easy-to-comprehend collection of es- 
says that cover a large variety of 
dermatologic conditions and surgical 
treatments of diseased skin. An added 
advantage of this book is that it 
reviews other important and perti- 
nent subject matter, such as the use of 
local anesthetics, the effectiveness of 
various topical skin cleansers, and sur- 
gical preparations. It even discusses 
the treatment of cardiopulmonary 
emergencies. 

Although the contributors are main- 
ly from departments of dermatology, 
general surgeons, plastic surgeons, 
and thoracic surgeons have been used 
to create this "how-to-do-it" work- 
book. Its strength lies in the accurate 
presentation of a wide variety of der- 
matologic conditions and treatments 
in an up-to-date, concise, and detailed 
fashion. Its weakness is that it encour- 
ages office surgery practices and 
reconstructive surgical modalities. 
From the point of view of someone in 
the field of plastic and reconstructive 
surgery, these aspects are danger- 
ously beyond the scope of practicing 
dermatologists. Despite the descrip- 
tions of how to set up office surgery 
and execute sophisticated reconstruc- 
tive surgical operations, I believe that 
the reader who tries to follow these 
precepts may find himself engulfed 
by hazards. In this era of extensive 
specialization and expert medical 
care, this seems particularly inappro- 
priate. 

Beyond this subjective objection, 
the chapters that describe minor sur- 
gical or chemosurgical modalities and 
the basic description of various skin 
problems with their pathologic histo- 
ries are excellent. This book is best 
suited, it would seem, for medical stu- 
dents and young residents in a gener- 
al surgery or dermatology program. It 


could also be used as a ready reference 
guide for plastic surgeons and practic- 
ing dermatologists. However, as a 
how-to-do-it textbook for office sur- 
gery practices and sophisticated tech- 
nical reconstructive surgical proce- 
dures, it cannot be recommended. 
EDWARD O. TERMO, MD 
Westlake Village, Calif 


The Management of Trauma, ed 3, edited by 
George D. Zuidema, Robert B. Rutherford, and 
Walter E. Ballinger II, 849 pp, 346 illus, $45, 
Philadelphia, WB Saunders Co, 1979. 

The current trend in the prepara- 
tion of textbooks is to ask various 
authors to formulate chapters in their 
respective areas of special compe- 
tence. The editors then assemble these 
essays into a text that they hope will 
be meaningful. Zuidema, Rutherford, 
and Ballinger, in the third edition of 
this book, have more than adequately 
achieved their goal. 

The text is divided into sections on 
the general aspects of shock and trau- 
ma, postoperative dilemmes after 
massive trauma, as well as the individ- 
ual organs and systems. The chapters 
that deal with thoracic and abdominal 
trauma are complete without being 
lengthy or redundant. One of the most 
valuable chapters is Rutherford’s on 
the management of vascular trauma. 
This includes protocols for preopera- 
tive, intraoperative, and postopera- 
tive treatment. Practical solutions to 
the common pitfalls that ensnare the 
surgeon who treats vascular trauma 
are clearly presented. The sections 


‘that deal with orthopedic, ophthalmic, 


and neurologic trauma are perticular- 
ly useful to a physician responsible for 
injuries involving multiple systems. 
Those chapters that assess pulmonary 
and renal insufficiency are applicable 
to any surgical patient in an intensive 
care unit, be it the result of trauma or 
of another surgical disease. 

The text deals extremely well witha 
broad topic and would be an asset to 
the surgical house officer’s armamen- 
tarium of surgical texts. In addition, it 
would be quite helpful to any physi- 
cian in an emergency room setting 
who treats traumatized perscns on an 
episodic basis. 

KENNETH B. Deck, MD 
Los Angeles 
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POSTOPERATIVE AI 


After parenteral narcotics... 
maximum oral potenc 


The princzpal analgesic ingredient, oxy- 
codone, is a semisynthetic narcotic with 
multiple actions qualitatively similar to 
those of morphine. The analgesic effect 
of oxycodene begins within 10 to 15 min- 
utes after oral administration, peaks at 
45 minutes and persists for 3 to 6 hours. 
Acetaminephen, € non-narcotic analge- 
sic, complements the pain relief pro- 
vided by oxycodone. 


Summary of ?rescribir g Information 
Contraindicaions: Hypersensitivity to oxycodone or 
acetaminophen 


Warnings: Drug Jependence Oxycodone can pro- 
duce drug dependence of the morphine type and 
may pe abusec. Psydh c dependence, physical 
dependence amd tolerance may develop upon 
repeated adminstrator prescribe and administer 
with same cau aporcpriate to other oral narcotic- 
contaming medications. Subject to the Federal Con- 
trolled Substaeces Act 

Usage in amEla:ory patients. Caution patients that 
oxycasione may impair menta! and/or physical abili- 
ties required fc performe nce cf potentially hazardous 
tasks such as -riwn car or operating machinery. 
Interaction veth other Central Nervous System 
depressants: atents receiving other narcotic anal- 
gesics general anesthetics, phenothiazines, other 
tranquilizers, sedatrve-ryprotics or other CNS 
depressants (imcluding alcohol) with TYLOX capsules 
may exhibit adve Ch depression. When such 
combined themp» is cortemplated, the dose of one 
or both agentsshculd bereduced 

Usage in preanency: Safe use not established 
Shoul@ not be used in pregnant women unless 
potential benets cutweic possible hazards. 

Usage in chilerer: Shoeld not be administered to 
childrer 












Precautions: seJ injury and increased intracranial 
pressure: The sespiratory depressant effects of nar- 
cotics and theiscapacity > elevate cerebrospinal fluid 
pressure may se markedly exaggerated in the pres- 
ence of head jury, other intracranial lesions or a 
pre-existing in-rease in intracranial pressure. Fur- 
thermore, narcetics prod. ce adverse reactions which 
may obscure t= c inical « curse of patients with head 
injuries 

Acute abdomma! condiwcns. TYLOX capsules or 
other rarcotice&mey obscure the diagnosis or clinical 
courseof acutesabdominel conditions 

Specia'-risk pasras: Administer with caution to cer- 
tain patients such as the elderly or debilitated, and 
those with severe imparment of hepatic or renal 
function, hypcthyroidism, Addison's disease, and 
prostatic hypermopny or urethral stricture 


Adverse Reacions: Most frequent. Lightheaded- 
ness, dizziness, secation, nausea and vomiting; more 
prominent in ambulatory than non-ambulatory 
patients. some c* these reactions may be alleviated if 
the patient lies dawn. Omers: euphoria, dysphoria 
constipation. ska resh anc pruritus 


Dosage and Administration: Dosage should be 
adjusteé accorene to severity of pain and response 
of the patient. | may occasionally be necessary to 
exceed the usal Josage recommended below in 
cases Gf more severe pain or in those patients who 
have become tcierant to the analgesic effect of nar- 
cotics. TYLOX capsules are given orally. Usual adult 
dose is one camswe every 6 hours as needed for 
pain 


Drug Interactions: CNS depressant effects may be 
additive with that 2f other CNS depressants. See 
Warnings 

Caution Federe taw orchibits dispensing without 
prescription 

For infonmatior on 
dosage see full 
Full directions fc 
tering oc prescri-inc 
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An oxycodone analgesic 
combination without APC 


TYLOX 


CAPSULES 


oxycodone HCI* 4.5 mg, 
oxycodone terephthalate* 0.38 mg, 
acetaminophen 500 mg 





*Warning: May be habit forming. 


McNeil Laboratories, McNEILAB, Inc., Fort Washington, PA 19034 € McN 1980 


/ .- dioetyl sodium sulfosiiécinate , 


Colace means escape—from laxative stimulation, 
from laxative harshness, from laxative habit; ~ 

. .Colace gently helps soften stools for easy, pain- 

_ Tess, unstrained elimination. It's the great laxative 
escape, from infancy to old age. Available in 100 
and 50 mg. capsules. Syrup or liquid. 


PHARMACEUTICAL DIVISION 1978 Mead Johnson & Company Evans Willis 47 72 U S.A J578-1 
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DATA IN 4950 INSOMNIA PATIENTS SUPPORT ELEC 


Clinical studies prove 
efficacy of 


Dalmane 
(flurazepam HCI/Roche) 


Dalmane efficacy was demonstrated in 18 clinical 
studies. These included paired-night, double-blind 
crossover, double-blind comparison and patient 
preference studies. ! 
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Efficacy proved 
in postsurgical patients 
with insomnia?5 


In two separate clinical studies of hospitalized 
patients, most of whom were convalescing from sur- 
gery, Dalmane (flurazepam HCI/Roche) reducec sleep 
induction time, reduced the number of nighttime 
awakenings and extended total sleep time. Fifty-four 
patients were given Dalmane; 55, placebo, according 
to a double-blind, randomized protocol. 


Efficacy from the first 
night of use^^ 


Dalmane (flurazepam HCI/Roche) proved 
effective during medication nights 1-3 


LL sss 


23 
Results shown represent reduction, in minutes, of total time spent awake. 
Adapted from Kales A, et a/: Clin Pharmacol Ther 19:576-583, May 1976 


In these sleep research laboratory studies, patients 
taking Dalmane fell asleep faster, had fewer nighttime 
awakenings and slept longer. 


"RO-OBJECTIVE FINDINGS' 


PLUS THESE IMPORTANT 
SAFETY FEATURES: 


Does not significantly 
influence the results 

of many commonly 
ordered laboratory tests 


Both in vitro and in vivo studies have shown that 
Dalmane generally does not interfere with many 
common labcratory tests. Included among these are 
triglycerides, uric acid, glucose, SGOT, alkaline phos- 
phatase and total protein. Rare occurrences of SGOT, 
SGPT and alkaline phosphatase elevations have been 
noted due to 2harmacological effects. (See Adverse 
Reactiors section of complete product information.) 


Proven not to alter the effect 
of chronic warfarin therapy *? 


Studies have-demonstrated that patients concurrently 
on Dalmane rflurazepam HCI/Roche) and chronic war- 
farin therapy show no unacceptable fluctuation in 
prothrombinm time. 


Patients receiving Dalmane should be cautioned about 
possible combined effects with alcohol and other 

CNS depressants. Patients should also be cautioned 
against haza"dous occupations requiring complete 
mental alertness, such as operating machinery or 
driving a mccor vehicle shortly after ingesting the drug. 


Well tolerated 


in most patients? 


A study of 2542 hospitalized patients with insomnia, 
42.7% of whom were 60 years of age or over, showed 
unwanted effects attributable to Dalmane in only 3.176 
of the total patient population. These unwanted effects 
were more frequent with increased dosage and age. 
None, however, were considered serious by attending ' 
physicians. 
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DALMANE ¢ 


flurazepam HCI/Roche 

15-mg and 30-mg capsules 
UNMATCHED PROOF, 
UNMATCHED EFFICACY 


Please see following page 
for a summary of product information. 
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Protocol for insomnia 
management 


CI Treat physical and/or psychological factors that 
may underlie an inability to sleep. 


O Thoroughly question and evaluate new patients 
who specifically request sleep medications. 


O Consider other medications the patient may be 
taking (including alcoholic beverages) and be aware of 
possible drug interactions. 


O Select a sleep medication with objectively docu- 
mented proof of efficacy and a wide margin of safety. 


O Initiate treatment at the lowest effective dose for 
the period of time deemed necessary to achieve a 
reasonable therapeutic goal. 


CJ Monitor response to therapy and, based upon 
patient reassessment, determine need for continuing 
medication on an individual basis. 


[O Advise patients who ingest alcoholic beverages or 
other CNS depressants against doing so while on sleep 
medication. CNS stimulants such as caffeine should 
also be discontinued. 


O Caution patients against engaging in hazardous 
occupations requiring complete mental alertness such 
as operating machinery or driving a motor vehicle 
shortly after ingesting the drug. In addition, as with 

all CNS depressants, patients may have reduced motor 
performance while on hypnotic therapy and should 

be advised accordingly. 


CJ Avoid prescribing for suicidal or dependency-prone 
individuals whose histories indicate an inabil ity to 
handle any psychoactive substances including 
alcohol. 


Now available from Roche — important guidance which you 
may give to your patients'with insomnia. 
Just complete and mail the form below. 
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One 15-mg capsule h.s.— recommended initial dosage 
for elderly or debilitated patients. 

One 30-mg capsule h.s.— usual adult dosage 

(15 mg may suffice in some patients). 


Before prescribing, please consult complete product informa- 
tion, a summary of which follows: 
Indications: Effective in all types of insomnia characterized by 
difficulty in falling asleep, frequent nocturnal awakenings and/or 
early morning awakening; in patients with recurring insomnia or 
poor sleeping habits; in acute or chronic medical situations re 
quiring restful sleep. Objective sleep laboratory data have shown 
effectiveness for at least 28 consecutive nights of administration. 
Since insomnia is often transient and intermittent, prolonged 
administration is generally not necessary or recommended. 
Contraindications: Known hypersensitivity to flurazepam HCI. 
Warnings: Caution patients about possible combined effects with 
alcohol and other CNS depressants. Caution against hazardous 
occupations requiring complete mental alertness (e.g., operating 
machinery, driving). 

Usage in Pregnancy: Several studies of minor tranquilizers 

(chlordiazepoxide, diazepam, and meprobamate) suggest 

increased risk of congenital malformations during the first 

trimester of pregnancy. Dalmane, a benzodiazepine, has 

not been studied adequately to determine whether it may 

be associated with such an increased risk. Because use 

of these drugs is rarely a matter of urgency, their use 

during this period should almost always be avoided. Con- 

sider possibility of pregnancy when instituting therapy; 

advise patients to discuss therapy if they intend to or 

do become pregnant. 
Not recommended for use in persons under 15 years of age. 
Though physical and psychological dependence have not been 
reported on recommended doses, use caution in administeri ngto 
addiction-prone individuals or those who might increase dosage. 
Precautions: In elderly and debilitated patients, it is recom- 
mended that the dosage be limited to 15 mg to reduce risk of 
oversedation, dizziness, confusion and/or ataxia. Consider poten- 
tial additive effects with other hypnotics or CNS depressants. 
Employ usual precautions in patients who are severely depressed, 
or with latent depression or suicidal tendencies, or with impaired 
renal or hepatic function. Periodic blood counts and liver and 
kidney function tests are advised during repeated therapy. 
Adverse Reactions: Dizziness, drowsiness, lightheadedness, 
staggering, ataxia and falling have occurred, particularly in elderly 
or debilitated patients. Severe sedation, lethargy, disorientation 
and coma, probably indicative of drug intolerance or overdosage, 
have been reported. Also reported: headache, heartburn, upset 
stomach, nausea, vomiting, diarrhea, constipation, GI pain, ner- 
vousness, talkativeness, apprehension, irritability, weakness, 
palpitations, chest pains, body and joint pains and GU complaints. 
There have also been rare occurrences of leukopenia, granulo- 
cytopenia, sweating, flushes, difficulty in focusing, blurred vision, 
burning eyes, faintness, hypotension, shortness of breath, 
pruritus, skin rash, dry mouth, bitter taste, excessive salivation, 
anorexia, euphoria, depression, slurred speech, confusion, rest- 
lessness, hallucinations, paradoxical reactions, e.g., excitement, 
stimulation and hyperactivity, and elevated SGOT, SGPT, total and 
direct bilirubins and alkaline phosphatase. 
Dosage: Individualize for maximum beneficial effect. 
Adults: 30 mg usual dosage; 15 mg may suffice in some patients. 
Elderly or debilitated patients: 15 mg recommended initially 
until response is determined. 
Supplied: Capsules containing 15 mg or 30 mg flurazepam HCI. 
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«lanagement cf Crohn's Disease Involving the Duodenum, Including Duodenal Cutaneous Fistula... . 1022 
Terrence J. Fitzgibbons, MD; Gerald Green, MD; Howard Silberman, MD; 
Joan Eliasoph, MD; James M. Halls, MD; Albert E. Yellin, MD, Los Angeles 3 
Indications for operative treatment are, as in disease elsewhere, 
unremitting obstruction, bleeding, or fistulae. 





bstruction of Defunctionalized Small Bowel: Its Occurrence After Bypass Surgery for Morbid Obesity .................... 1031 
Delmar R. £itken, MD; Clifton Reeves, MD; M. C. Theodore Mackett, MD; Bruce W. Branson, MD, Loma Linda, Calif 
This segment of small bowel is subject to a variety of mechanical problems. 
Editorial comment by Ward O. Griffen, Jr, MD, PhD, Lexington, Ky ‘ 


Posttraumatic Ischemic Stenosis of the Small Bowel... ee 1039 
Urs M. Bryrer, MD; Jerrold K. Longerbeam, MD; Clifton D. Reeves, MD, Loma Linda, Calif J 
Colicky abdominal pain and vomiting several weeks after a blunt abdominal injury suggest this problem. d 
Surgical Management of Portal Hypertension in Childhood: Long-term Besullg M an A T TATA cane nome 1042 
Eric W. Fomkalsrud, MD, Los Angeles 
A review of the results of treatment of portal hypertension in children during the last 15 years. 


Gastric Molwilus in he ewBOIT a... ose eec ceer tectae been see cettethm entente eene TEE M AR ... 1046 
Jire Idowu- MD; Delmar R. Aitken, MD; Keith E. Georgeson, MD, Loma Linda, Calif 
A rare surgical emergency in the first month of life. 
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OVER INCISE 
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ONCE AND 
FOR ALL. 


Clinical studies have proven 
repeatedly that the patient 
himself is the most common 
source of surgical infection.’ 
Despite vigorous prepping 
procedures, microorganisms 
survive and proliferate on the 
skin, enhancing the chances 
for wound contamination? One 
logical measure in the fight 
against wound contamination is 
the use of plastic incise drapes. 


But surprisingly, the practice 
has encountered varying 
degrees of acceptance. To 
settle the controversy, here are 
the major points for and against 
the use of incise drapes. 
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e Plastic incise drapes reduce 
wound contamination by 
tenfold? 





e There is no clinically 
significant rise in body 
temperature under plestic 
drapes.* 

e Bacteria do not vertically or 
laterally migrate under. 
plastic incise drapes”? and 
no significant increase in 
bacterial count occurs within 
four hours? 





e Plastic incise drapes 
stabilize primary drape 
sheets anc eliminate 
towel and skin clamps. 

e Plastic drapes provide a 
lint-free, non-traumatic 
surface on which organs can 
be placed temporarily. 
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cover known sources of 
contaminazion, such as 
stomas, cclostomies and 
fistulas. 


CON 

è Plastic draoes do not stick 
along the wound edge. 

e Plastic drave application is 
difficult and time-consuming. 

e Plastic drapes do not 
significantly influence wound 
infection * 

e Plastic drapes are 
expensive 

e Plastic drapes interfere with 
wound closure. 


While the difficulties involved in 
establishing wound infection 
rates with and without plastic 
incise drapes are over- 
whelming, plastic incise drapes 
have been shown conclusively 


to reduce wound contamination. 


In evaluating other pros and 
cons, many surgeons have 
found that proper prepping and 
application eliminate most 
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application, they find that incise 
drapes prevent movement of 
skin bacteria into the wound; 
hold securely; and provide 
other benefits that more than 
outweigh the slight increase in 
time and attention needed for 
their proper use. 

After all, what is the cost of 
even one postoperative 
infection? 


An uncompromising 
commitment to the discipline 
of asepsis. 
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“Nutritional benefits are realized early when 
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In Memoriam 


Samuel R. Powers, Jr, 


merican surgery lost one of its brightest stars with the 
death of Samuel R. Powers, Jr, MD, on March 27, 
1980. At the time of his death, Dr Powers was professor 
and chairman of the Department of Surgery of the Albany 
(NY) Medical College of Union University and surgeon- 
in-chief of the Albany Medical Center Hospital. He had 
held these appomtments since July 1, 1974, and in the six 
years of his temure he had served with distinction. The 
growth and development of the department under his 
leadership was appreciated not only by his associates in 
Albany, but by ais peers throughout the country. 

A native of Minneapolis, Sam was raised in New York 
City where his father was a professor at the Teachers 
College of Columbia University. He received his bachelor 
of arts degree from Swarthmore College in 1941, and his 
docterate in medicine from Columbia University in 1945. 
He interned at Columbia Presbyterian Medical Center 
from 1945 to 1986 and served as a captain in the US Army 
Med cal Corps fom 1946 to 1948. From 1948 to 1949 he was 
National Research Council Fellow in Surgery at Johns 
Hopxins University. From 1949 to 1953, he was resident in 
surgery at Columbia Presbyterian Medical Center. In 1953 
through 1954 he was a Beekman Fellow in Surgical Re- 
search at Columbia University; and at the end of that year, 
on submission c^ his thesis on "An Experimental Analysis 
of Some of the Anomalous Flow Properties of Human 
Blood," he was awarded the DSc degree. This background 
admirably prepared him for the career in academic medi- 
cine that followed. In 1954 he was appointed to the faculty 
of tne Department of Surgery of the Albany Medical 
College and se-ved that department throughout his ca- 
reer 

Hə was the model academic surgeon, combining great 
skill in operative surgery with imaginative and innovative 
research, along with effectiveness in teaching and admin- 
istretion. 

His investigative work encompassed a wide variety of 
subjects, but he is best known for his work on the patho- 
genesis and prophylaxis of acute renal failure and for 
studies on patients sustaining severe trauma. He started a 
trauma unit ir 1968 that became a cooperative center, 
comoining the talents of surgeons with those of biomedical 
eng neers from the Rensselaer Polytechnical Institute and 
of scientists from the General Electric Research and 
Development Center. Graduate students from Rensselaer 
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worked along with Fellows from the Department of Sur- 
gery. Because of his role in the teaching of graduate 
students, Dr Powers was appointed adjunct professor of 
Biomedical Engineering on the staff of Rensselaer. Owing 
to his efforts, the trauma center was continuously funded 
by the National Institutes of Health and has been very 
productive in clarifying problems seen in injured patients, 
with resultant improvements in their treatment, thereby 
lowering both morbidity and mortality. 

As a teacher, he firmly believed in the role of the 
Department of Surgery in the learning process of under- 
graduate medical students. He expressed these views as 
follows: 


...Surgery is a distinct intellectual discipline within the frame- 
work of medicine and this discipline possesses certain essential, 
distinctive and unique qualities that provide the medical student 
with the opportunity to correlate the findings of history taking, 
physical examination, laboratory and x-ray studies with imme- 
diate physiologic and pathologic verification. High standards of 
medical care demand that individual physicians learn to assess 
objectively the quality of their care and to eagerly look for errors 
in diagnosis and management. To this end, the students' experi- 
ence on the surgical service is patterned after the training of a 
basic scientist in the experimental laboratory. The student first 
sees a patient who presents a problem, he then must acquire a data 
base of information which includes the history, physical examina- 


tion and various laboratory and x-ray findings. Using this data ` 


base, plus a search of the literature provides the necessary 
information to form a hypothesis known as the diagnosis. The 
hypothesis is then tested by an experiment, in this case a surgical 
procedure. The fundamentals of objective scientific analysis are 
thus duplicated. 


Sam's curriculum vitae lists many honors, membership in 
important surgical societies, and service on numerous 
committees. Among the latter, he took justifiable pride in 
having been chairman of the Surgery Study Section B of 
the National Institutes of Health; chairman of the Surgery 
Test Committee of the National Board of Medieal Examin- 
ers; member of the Pre and Postoperative Care Committee 
of the American College of Surgeons; member of the 
Forum Committee of the same organization; member of 
the Program Committee of the Society of University 
Surgeons; and member of Editorial Boards of the ARCHIVES 
and the World Journal of Surgery. 

Throughout his career, he was a regular participant on 
the programs of the numerous surgical societies to which 
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he belonged, as well as cn postgraduate programs and on 
the programs o: many regional societies. He was an 
excellent speaker and was greatly favored in the role of 
visiting professor. 

He was devoted to his family and regardless of the 
pressure from his many commitments, took great care to 
spend his vacations with them. They loved to travel and 
many enjoyable trips were taken together both in this 
country and abrczd. Particularly pleasing were their trips 
to Deamark from whence his wife, Greta's family had come 
and where she had many relatives. 

Also important in Sam's life were his many hobbies. He 
was a pianist, beilt and played his own harpsichord, and 
enjoyed listening to music. Model shipbuilding took much 


Editorial 


of his spare time, as did jogging and swimming laps in his 
pool in season. 

He was known for his clarity of thought and expression 
and for the tremendous drive and enthusiasm with which 
he approached all of his activities. Life was pleasurable to 
him and he was able to share this pleasure with his friends 
and associates. He set high standards for himself and 
expected much of others; however, he was remarkably 
forgiving when on occasion his expectations were not 
fulfilled. Admired and respected by all, he was greatly 
beloved by many. His death leaves a void in the lives of his 
family and friends that will not be easily filled. 

CHARLES EckERT, MD 
Albany, NY 


A Tribute to Sam Powers, MD 


This issue is dedicated to the memory of Sam Powers. It 
is also a tribute to his family, with whom we share their 
great loss. Sam was a valuable member of the Editorial 
Board of the Areutves for nearly ten years. For us he was a 
friend and colleague, teacher, and mentor throughout his 
career in Albans, NY, on the Surgery Study Section, the 
Surgical Biology Club, National Institutes of Health site 
visits, the Surgical Forum, and many other activities. No 
one knew Sam Powers better than Charles Eckert, who 
preceded him as chairman of Surgery at the Albany 
Medical College We are indebted to Dr Eckert for provid- 
ing the foregoing memorial. Of Sam’s many contributions 
to our understanding of surgical problems, he will particu- 
larly be rememoered for his clear, incisive thinking and 
expression. He was sought as a teacher for programs and 
postgraduate csurses because he could help surgeons 
understand the complexities of renal function and renal 
failure and pulmonary function and pulmonary failure, 
along with other problems of trauma. His most recent 
contributions wath his colleagues of methods to prevent 
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pulmonary failure in injured patients will help patients 
everywhere survive their injury. He could focus attention 
on the issue at hand with incisive logic. When questions or 
discussions wandered from the central point, he would 
bring the audience back by saying “If an alveolus is not 
being ventilated, it doesn’t make any difference what it is 
not being ventilated with,” or, “If a kidney is not being 
perfused, it doesn’t make any difference what it is not 
being perfused with.” In reviewing manuscripts for the 
ARCHIVES, he provided detailed, thoughtful, and consider- 
ate recommendations for young authors and young inves- 
tigators. Senior investigators with uncontrolled studies to 
report would receive the full impact of his scientific 
capability. These reviews stressed accuracy of scientific 
study, careful data collection and calculation, and detailed 
discussion. All of us on the Editorial Board of the ARCHIVES 
will miss him greatly. Our readers will miss his contribu- 
tions. We salute the memory of Samuel R. Powers, Jr. 
ARTHUR E. BAUE, MD 
New Haven, Conn 
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* Crohn's disease involving the duodenum is rare and is 
usuelly associated with Crohn's disease elsewhere in the ali- 
mentary tract. Seven patients were treated at the Los Angeles 
County-University of Southern California Medical Center with 
complications of Crohn's disease involving the duodenum. 
These included two patients with abscess and duodenoileocolo- 
cutaneous fistulas, two with gastrointestinal tract bleeding, one 
with gastric outlet obstruction, and two with symptoms of 
small-bowel disease only. Four of the seven were successfully 
treated nonoperatively with a variety of modalities, including 
ulcer regimen, sulfasolazine, adrenocortical steroids, enteric 
rest, and total parenteral nutrition. Three patients required 


surgery, one for intractable bleeding and two for enterocuta- 


neous fistulas. The majority of patients with duodenal Crohn's 
disease can be treated nonoperatively, with resolution of symp- 
toms and roentgenographic healing of lesions. Surgical interven- 
tion is only advocated for those patients with complications that 
do not resolve with nonoperative therapy. 

(Arch Surg 115:1022-1028, 1980) 


rohn's disease may affect any portion of the gastroin- 
testinal (GI) tract. Although the duodenum is 
involved in 0.5% to 7% of patients with Crohn's disease, 
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isolated duodenal involvement is rare and usually occurs in 
patients with Crohn’s disease elsewhere in the alimentary 
tract. External fistulas are among the most serious 
complications of Crohn’s disease. Although Crohn et al 
originally reported that all chronic intractable fistulas 
arise from the terminal ileum,’ fistulous disease of the 
duodenum has been described, usually originating in the 
ileum or ascending colon and eroding into the duodenum, 
which need not be intrinsically diseased.’ Fistulas arising 
from primary duodenal disease are extremely rare and 
duodenoenterocutaneous fistulas have been noted in only 
one report.* 

At the Los Angeles County-University of Southern 
California Medical Center we have treated seven patients 
with Crohn's disease involving the duodenum, in two of 
whom duodenoenterocutaneous fistulas developed. This 
report summarizes the case histories of these patients and 
discusses the management of duodenal Crohn's disease and 
its complications (Tables 1 and 2). 


REPORT OF CASES 


Case 1.—A 20-year-old man was seen initially in March 1955, 
with black, tarry stools, a two-year history of intermittent, 
cramping, abdominal pain, diarrhea, melena, and a 21-kg weight 
loss. His hemoglobin value was 4.5 g/dL. Barium-enhanced upper 
GI tract roentgenographic examination revealed changes pathog- 
nomonic of Crohn's duodenitis and jejunitis (Fig 1). Gastroscopy 
revealed an infiltrating antral lesion. Because of persistent bleed- 
ing he underwent celiotomy. He had a thickened duodenum and 
proximal jejunum. A duodenotomy revealed friable, hyperplastic 
mucosa, but no specific site of bleeding. Vagotomy and pyloroplas- 
ty were performed. A full-thickness duodenal biopsy specimen 
showed chronic nonspecific transmural inflammation without 
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*NR indicates not reported. 


Table 1.—Frequency of Crohn's Disease Involving the Duodenum 


No. (%) of Patients 


Total Patients With Duodenal Patients With 

Source Dates Clinic With Crohn’s Disease Crohn's Disease Duodenocutaneous Fistula 
Van Patter et al’ 1912-1930 Mayo 600 3 (0.5) 0 
Marshak and Wolf 1943-1955 Mt Sinai 750 4 (0.5) 0 
Jones et a 1950-1964 Mayo 500 8 (1.6) 0 
Burgess et al’ 1964-1968 Mayo 383 7 (1.8) 0 
Fielding et al 1944-1969 Birmingham 300 12 (4.0) 0 
Farmer et al* 1965-1970 Cleveland NR* 11 (NR) 2 
Thompson etal’ 1965-1973 Duke 312 23 (7.0) 0 
Nugent et al* 1955-1974 


Table 2.—Clinical Summary 


Upper Gastrointestinal 
Pa'ient/ Tract Roentgenographic 
Age, yr/Sex Clinical Findings Findings 
1/29/M ‘Cramping abdomi- 
nai pain, bloody 
diarrhea, 21-kg 
weight loss 


mucosal folds and cob- 
blestoning of 2nd and 
3rd portions of duode- 
num 


Tar stools Tubular duodenal nar- 


effacement of 2nd por- 
tion of duodenum 

Duodenal deformity, 
duodenoileocolic fistu- 
la with abscess 


Enterocutaneous 
fistula, cramping 
aedom nal pain, 
darrhea, vomit- 
irg, 10-kg weight 
less 

Enterocutaneous 
fistula, 9-kg 
weight loss 


Effacement, ulceration, 


duodenum; duodeno- 
cutaneous fistula 


Epigastric pain, 
vamitirg, fever, 
Woody diarrhea, 
25.5-kg weight 
less duodenum 


Antral, pyloric, duodenal 
ulceration with intra- 
mural sinus and stric- 
ture of 2nd portion of 


6/20/F Absiomina! pain, 
Garrhea, 17-kg 
weight loss 


Ulceration, skip lesions, 


portion of duodenum 


7/45/F Cremping epigastric Effacement and stricture Terminal 
of 3rd portion of duo- ileum 


pain, ciarrhea, 
45-kg weight loss denum 


*TPN indicates tot& parenteral nutrition. 


granu omas. He was treated with an ulcer regimen and made an 
uneveatful recovery. 


Serious bleeding secondary to duodenal Crohn's disease 
is uncommon. E:eeding ceased following vagotomy and 
pyloroplasty. and symptoms of Crohn's disease resolved 
with an ulcer reg: men. Vagotomy may have assisted in the 
initial control ef bleeding by reducing mucosal blood 
flow. 


Case 2.—A 27-year-old man was hospitalized in January 1966 
with z one-day his-ory of dizziness and tarry stools. His hemoglo- 
bin level was 10.8 7/dL. An upper GI tract examination revealed 
changes consisten: with Crohn's disease of the second and third 
portien of the duo: enum and the terminal ileum (Fig 2). He was 
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Terminal 
rowing and mucosal ileum 


Terminal 
ileum, colon 


Terminal 
and cobblestoning of ileum 


Previous 
colectomy 


Terminal 
and stricture of 3rd ileum 


Other Sites 

of Disease 

Antral irregularity, pyloric Proximal jeju- Ulcer regimen 
effacement, thickened num 


Medical Treatment* Surgical Procedure Results 
Vagotomy and py- Improved 
loroplasty 


Ulcer regimen Improved 


Steroids, sulfasola- lleocolectomy and 
zine, TPN, enteric primary closure 
rest of duodenum 


Improved 


TPN, sulfasolazine, 
enteric rest 


lleocolectomy, exci- Improved 
sion of fistula, 
primary closure 
of duodenum, je- 
junal patch 
Enteric rest, 
steroids, TPN, 
antacids 


Asymptomatic 


Enteric rest, TPN Asymptomatic 


Sulfasolazine Improved 





treated with a strict ulcer regimen and the symptoms abated. He 
returned in July with recurrence of tarry stools and sharp pain in 
the left lower quadrant of the abdomen. Bleeding ceased sponta- 
neously, and the patient refused further diagnostic evaluation. He 
was maintained on a bland dietary regimen. 


Crohn's disease of the duodenum occurred in conjunction 
with disease in the terminal ileum, a common combination. 
Medical management successfully controlled the bleed- 
ing. 


Case 3.—A 44-year-old woman was seen initially in January 
1978, with an enterocutaneous fistula draining through an old 
celiotomy incision. In 1969, she had an ileocolectomy and ileoas- 
cending colostomy for obstructing Crohn's ileocolitis. A subse- 
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Fig 1.—Marked irregularity of gastric antrum efface- 
ment of pyloric channel and narrowing of proximal 
duodenum with cobblestone-type mucosa. Similar 
mucosal changes are noted in proximal jejunum. 


quent diverting sigmoid colostomy was performed for chronic 
perianal fistulas. Thereafter she was maintained on a regimen of 
prednisone and sulfasolazine. Following admission, an upper GI 
tract examination demonstrated Crohn’s ileocolitis with ileoileal 
and ileocolie fistulas. A fistulogram demonstrated the enterocuta- 
neous fistula arising from the terminal ileum. She was discharged 
from the hospital on a regimen of her previous medications plus a 
bland, low-residue diet, and she remained well for ten months. In 
October 1978, she was hospitalized with cramping, abdominal pain, 
nausea, vomiting, increased diarrhea, and weight loss. She was 
febrile to 38.9 °C and had a tender mass in the right lower 
quadrant of the abdomen that was presumed to be a localized 
abscess. An upper GI tract examination revealed duodenal defor- 
mity with a fistula communicating with ileocolie disease (Fig 3). 
The dosage of prednisone was increased without clinical improve- 
ment. She was placed on a regimen of enteric rest and total 
parenteral nutrition (TPN). Symptoms improved during the sub- 
sequent three weeks, but the enterocutaneous fistula and mass 
persisted. A contrast examination outlined an abscess cavity that 
was communicating with the ileocolic region and duodenum (Fig 
4). An exploratory celiotomy revealed adherent inflamed loops of 
terminal ileum with multiple ileocolie fistulas, one of which 
communicated with the duodenum. An ileo-ascending colectomy 
and ileo-transverse colostomy were performed, and the duodenal 
defect closed primarily. She has remained well without recurrence 
of disease. 


This patient had aggressive Crohn's ileocolitis with 
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Fig 2.—Tubular narrowing and thickening of second 
portion of duodenum with effacement of mucosa. 
Terminal ileum is thickened and has mucosal irreg- 
ularity. 


multiple enteric and enterocutaneous fistulas. The duode- 
noileocolocutaneous fistula was presumed to be cue to ileal 
Crohn’s disease eroding into the duodenum and not due to 
intrinsic duodenal disease. There was no histelogic evi- 
dence of Crohn’s duodenitis in the specimen submitted. 
Secondary involvement of the duodenum by Crohn’s dis- 
ease originating in the ileum or colon is the usual cause of 
most Crohn's enteroduodenal fistulas. A cutanecus compo- 
nent of such a fistula is rare. This patient's symptoms were 
all referable to her ileocolitis, and extirpatien of the 
diseased bowel has, for the present, arrested her disease. 


Case 4.—A 22-year-old woman with a ten-year history of Crohn's 
disease had sepsis and a right flank abscess in January 1979. A 
previous upper GI tract examination demonstrated Crohn's ileitis 
with duodenal involvement. She had been treated with bland diet 
and sulfasolazine. An older sibling had had an ileocolectomy for 
Crohn's disease. 

The flank abscess was drained, after which an enterocutaneous 
fistula developed. She was placed on a regimen of TPN plus enteric 
rest, and the fistula closed within three weeks. The fistula 
recurred following resumption of a normal diet. A fistulogram and 
upper GI tract examination demonstrated communication with 
the duodenum (Fig 5 and 6). Panendoscopy permitted visualization 
of the duodenal fistula, and mucosal biopsies revealed nonspecific 
inflammation. 

A regimen of TPN was instituted for two weeks, and celiotomy 
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Fig 3.—Tethering st junction of second and third portions of 
duodenum with small fistula (arrow) communicating with exten- 
sive disease ir ileum ard ascending colon. 


was then performed. She had multiple fistulas between the 
terminal ileum and ascending colon and a fistula to the third 
portion of the duod*num. She had an ileo-ascending colectomy and 
an ilee-ascending c»iostemy constructed. The duodenal fistula was 
excised and the 2..-em defect was closed transversely and but- 
tressed with an oniy jejunal serosal pateh. Microscopic examina- 
tion of the duedenz. wall revealed chronic submucosal and trans- 
mural inflammator- changes characteristic of Crohn's duodenitis. 
No granulomas weze identified. Her recovery was uneventful and 
she has remained well. 


This patient demonstrates a familial proclivity for 
Crohr's disease. The duodenoileocolocutaneous fistula rep- 
resents a rare complication of duodenal Crohn's disease. 
Enteric rest and TPN permitted temporary healing of her 
enterocutaneous fistula, allowed reversal of weight loss, 
and established positive nitrogen balance prior to defini- 
tive surgery. Simple closure of the diseased duodenum 
healed without awy postoperative complication. 


Case 5.—A 22-year-old man had intermittent epigastric pain, 
postprandial vomitmg, a 20.5-kg weight loss, fever, and bloody 
ileostomy effluent m January 1979, which was four years after 
total colectomy for -rohn's colitis. On examination, he had gastric 
dilation with a suecussion splash. Upper GI tract examination 
demonstrated antral and duodenal Crohn’s disease with stricture 
and intramural sinus formation (Fig 7). Panendoscopy revealed an 
edematous, friable antrum and deformed pylorus through which 
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Fig 4.—Distal ileum has irregular cobblestone-type mucosa. 
Ascending colon is shortened. Barium drains from ileocolic 
region (arrow) into irregular abscess cavity in right flank, which 
also communicates with duodenum. 


the endoscope could not be passed. Mucosal biopsy revealed 
nonspecific inflammation. Treatment consisted of total enteric 
rest, methylprednisolone, and TPN. Outlet obstruction rapidly 
resolved. The regimen of TPN was continued for six weeks, 
symptoms disappeared, and improvement in the duodenum was 
evident roentgenographically. He was discharged from the hospi- 
tal on a regimen of prednisone, antacids, and low-residue diet and 
has had no recurrence of symptoms. 


Severe Crohn's colitis preceded the onset of gastroduode- 
nal Crohn's disease by four years. His present illness was 
characterized by symptoms suggestive of peptic ulcer 
disease and his hospitalization was precipitated by a major 
complication of duodenal Crohn's disease, namely, gastric 
outlet obstruction. Obstruction often requires a surgical 
bypass for relief. The duodenal ulceration, sinus tract, and 
stricture healed with medical therapy. 


Case 6.—A 20-year-old woman was hospitalized in June 1979 
because of cramping abdominal pain, diarrhea, and a 17-kg weight 
loss. Six months previously polyarthritis and diarrhea developed; 
this condition resolved with prednisone therapy but recurred in 
December 1978 when she discontinued her medications. An upper 
GI tract examination demonstrated Crohn’s duodenitis, as well as 
disease in the terminal ileum and transverse colon with a stricture 
of the third portion of the duodenum (Fig 8). She did not permit 
endose She ee tae with sulfasolazine, enteric rest, and 
T days, wit\gradual resolution of all symptoms and a 


\ 
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Fig 5.—Dista! ileum and ascending colon is narrowed, shortened, 
and has cobblestone-type mucosa. Fistula communicates 
between junction of second and third portions of duodenum and 
advanced ileocolic disease. 


Fig 7.—Complete effacement (pseudo-Billroth | sign) of pyloric 
channel, narrowing of duodenal bulb, and strictured descending 
duodenum, with incomplete gastric outlet obstruction. Arrows 
point to intramural sinus (A) and large, deep ulcer crater (B). 
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Fig 6.—Close-up of duodenal tethering and fistula leading to 
ileocolic disease. 


10.9-kg weight gain. Repeated upper GI tract examination demon- 
strated improvement of the inflammatory changes. Oral feedings 
were gradually resumed and TPN was discontinued. She has 
remained asymptomatic and is currently receiving sulfasolazine. 

This patient was seen initially with symptoms primarily 
of small-bowel origin and marked roentgenegraphic fea- 
tures of Crohn’s duodenitis. Symptoms resolved with 
TPN. 


Case 7.—A 45-year-old woman was seen in October 1979 because 
of a three-year history of episodic diarrhea, cramping abdominal 
pain, and a 45-kg weight loss. Several months previously she had 
been started on a regimen of sulfasolazine for Crohn’s ileocolitis. 
An upper GI tract examination demonstrated Crohn’s duodenitis 
and ileitis (Fig 9). Panendoscopy revealed linear ulcerations of the 
duodenal bulb and second portion of the duodenum. Multiple 
mucosal biopsy specimens were normal. Improvement occurred 
with institution of a bland diet; sulfasolazine therapy was contin- 
ued. Her weight is currently stable and she has one to five loose 
stools daily. 

This patient had no symptoms referable to her Crohn’s 
duodenitis. Symptoms currently reflect only her ileitis, 
despite marked roentgenographic and endoscopic evidence 
of duodenal involvement. Microscopie confirmation of 
Crohn’s duodenitis was not established. No specific therapy 
is directed to her asymptomatic duodenal disease. 


COMMENT 


Crohn’s disease of the duodenum may occur initially with 
vague symptoms suggestive of atypical peptic ulcer disease 
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Fig 8.—Complete mucosal effacement with narrowing of pylorus, 
duodenal bulb, amd descending duodenum and skip lesion in 
third portion of dusdenum. Inflammatory changes are present in 
termimal ileum anc cecum. 


or with symptoms related to disease elsewhere in the 
alimentary tract. Duodenal Crohn’s disease can produce 
the same clinical features seen at other sites, including 
obstruction, perforation, fistula, abscess, and hemorrhage. 
Duodenoenterie fistulas are being increasingly recog- 
nized.” However, duodenocutaneous or duodenoenterocu- 
taneeus fistulas are rare, as is duodenal hemorrhage." The 
severity of duodenal] disease does not necessarily parallel 
the severity elsewhere.” 

The clinical features of duodenal Crohn’s disease have 
been well described by Comfort et al,’ and include (1) 
continuous or intermittent upper abdominal pain intensi- 
fied by food and associated with weight loss, weakness, 
nausea, and vomiting, (2) diarrhea, (3) gastric retention, 
and (4) evidence of malabsorption. Symptoms of Crohn's 
duodenitis may eecur alone, precede, or occur subsequent to 
the onset of associated small- or large-bowel disease." 
Symptoms usualy reflect disease in the duodenum and 
other sites. In chis series, characteristic symptoms of 
smal-bowel disease predominated. Duodenocolie fistulas 
may allow reflux of colonic bacteria into the upper part of 
the small intestme and cause symptoms of the blind loop 
syndrome, with malabsorption, anemia, and increased diar- 
rhea. Exacerbation of diarrhea may also be due to the 
irritating effect of bile acids, passing directly from the 
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Fig 9.—Mucosal edema and stricturing of third portion of duode- 
num with slight dilation proximally. Terminal ileum has cobble- 
stone appearance. 


duodenum into the colon. 

The roentgenographic features of duodenal Crohn’s dis- 
ease have been previously reviewed.?*'*'* The disease 
commonly involves the duodenal bulb and descending 
duodenum, but may extend contiguously into the distal 
duodenum or involve any isolated areas of the duodenum 
by skip lesions. There may be contiguous involvement of 
the stomach or proximal jejunum. Early roentgenographic 
changes consist of motility disturbances and mucosal fold 
alterations manifested by thickening, blunting, and disor- 
ganization. As the disease progresses, there may be efface- 
ment of the normal mucosal folds, mucosal ulceration, 
fissures, cobblestoning, and intramural sinus tracts. Pene- 
tration or perforation of these ulcers may lead to fistula 
formation. As the disease progresses to the stenotic phase, 
the lumen narrows and there may be multiple strictures 
with intervening dilated segments. When the antrum, 
pylorus, and duodenum are symmetrically involved, they 
blend into a tubular or funnel shape, the so-called pseudo- 
Billroth I or ram's horn sign.'® This is pathognomonic of 
gastroduodenal Crohn's disease. The roentgenographic dif- 
ferential diagnosis of Crohn's duodenitis may include 
lymphoma, lymphosarcoma, carcinoma, tuberculoma, pan- 
creatitis, and pancreatic carcinoma. 

Endoscopy is not a primary diagnostic tool but is used to 
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complement and clarify the findings of contrast roentgen- 
ographs or to obtain biopsy specimens of abnormal mucosal 
lesions. Mucosal biopsy specimens may demonstrate the 
characteristic histologic features of Crohn’s disease. More 
often, microscopy demonstrates nonspecific inflammatory 
changes. Because of the likelihood of sampling uninvolved 
mucosa, a normal biopsy specimen does not exclude the 
diagnosis of Crohn’s disease. At endoscopy, the mucosa of 
the antrum and duodenum may have a granular, nodular 
appearance with linear and aphthous ulceration, findings 
characteristic of Crohn's duodenitis." 

The treatment of Crohn’s disease involving the duode- 
num differs from the recommended therapy for disease 
involving the small bowel. Medical treatment, including 
diet, antacids, enteric rest, sulfasolazine, and adrenocorti- 
cal steroids, seems to be successful in the majority of 
cases." Ulcer-type symptoms should first be treated with 
ulcer therapy, and sulfasolazine or steroids should be added 
only if there is no beneficial response. The recently com- 
pleted National Cooperative Crohn's Disease Study'* indi- 
cated that sulfasolazine and prednisone were significantly 
better than placebo in treating acute Crohn's disease; 
however, for quiescent disease, neither drug effectively 
prevented recurrences. The ultimate role of TPN as pri- 
mary therapy or as an adjunct to other therapy remains to 
be clarified. It permits total enteric rest, which is a 
cornerstone of therapy, while maintaining adequate nutri- 
tion. Whether such therapy will prolong life or decrease the 
need for surgery is not known. Two of the seven patients in 
this report were treated with TPN for major symptoms of 
Crohn's disease, including duodenal obstruction. Symptoms 
disappeared while the patients were receiving TPN, but 
still required surgery; however, during TPN, the patients 
gained weight, reversed their catabolic states, and seemed 
better prepared for surgery. Definitive primary treatment 
with TPN and bowel rest may produce prolonged remission 
and is currently being evaluated. In this small series, 


nonoperative therapy was successful in four of seven 
patients. 

Operative therapy for Crohn's disease involving the 
duodenum should be withheld until specifie surgical indica- 
tions develop, such as unremitting obstruction, continued 
bleeding, or fistulas. In contrast to small-bowel Crohn's 
disease, resection of duodenal disease is rarely warranted 
owing to the magnitude of the surgery and che excessive 
morbidity entailed by duodenectomy.* Gastreenterostomy 
is the treatment of choice for gastroduodenal obstruction 
secondary to duodenal Crohn's disease."* For bleeding 
duodenitis, good results have been reported with either 
vagotomy and bypass" or resection.’ Bypass and direct 
suture ligation of the bleeding vessel may be sufficient. 
Vagotomy may help reduce mucosal blood flow, thereby 
assisting in the acute control of hemorrhage, and prevent 
marginal ulceration following gastroenterostomy. When 
the duodenum is not involved with Crohn’s d sease, inter- 
nal fistulas are best treated with excision of the fistula and 
primary repair of the duodenum. Side-to-side duodenal 
jejunal anastomosis has also been advocated for such 
fistulas.” Specific surgical management of external fistu- 
las due to Crohn's duodenitis has not beer established 
because of the searcity of cases. In situations in which a 
duodenotomy has been made in patients with Crohn's 
duodenitis, healing occurred without leak or fistula forma- 
tion following primary repair*"' Two patients in this 
series were successfully treated with excision »f the fistula 
and simple closure, the second with the addition of an onlay 
patch of jejunum. One of these two patients had Crohn's 
ileocolitis, with the fistula arising in diseased colon and 
eroding into otherwise normal duodenum. The latter 
patient, in addition to Crohn's ileocolitis, hed histologic 
evidence of transmural duodenitis at the site of the 
duodenal fistula. Most commonly the definitive surgical 
procedure will depend on the indications for surgery and 
the operative findings. 


References 


1. Van Patter WN, Bargen JA, Dockerty MB, et al: Regional enteritis. 
Gastroenterology 26:347-450, 1954. 

2. Marshak RH, Wolf BS: Roentgen findings in regional enteritis. AJR 
74:1000-1014, 1955. 

3. Jones GW, Dooley MR, Schoenfield LJ: Regional enteritis with involve- 
ment of the duodenum. Gastroenterology 51:1018-1022, 1966. 

4. Burgess JN, Legge DA, Judd ES: Surgical treatment of regional 
enteritis of the stomach and duodenum. Surg Gynecol Obstet 132:628-630, 
1971. 

5. Fielding JF, Toye DKM, Beton DC, et al: Crohn’s disease of the 
stomach and duodenum. Gut 11:1001-1016, 1970. 

6. Farmer RG, Hawk WA, Turnbull RB: Crohn’s disease of the duodenum 
(transmural duodenitis): Clinical manifestations. Am J Dig Dis 17:191-198, 
1972. 

7. Thompson WM, Cockrill H, Rice RP: Regional enteritis of the duode- 
num. AJR 123:252-261, 1975. 

8. Nugent FW, Richmond M, Park SK: Crohn’s disease of the duodenum. 
Gut 18:115-120, 1977. 

9. Crohn BB, Ginzburg L, Oppenheimer GD: Regional ileitis: A pathologic 
and clinical entity. JAMA 99:1323-1329, 1932. 

10. Korelitz BI: Colonic-duodenal fistula in Crohn’s disease. Am J Dig Dis 
22:1040-1048, 1977. 

11. Paget ET, Owens MP, Peniston WO, et al: Massive upper gastrointes- 
tinal hemorrhage: A manifestation of regional enteritis of the duodenum. 


1028 Arch Surg—Vol 115, Sept 1980 


Arch Surg 104:397-400, 1972. 

12. Miller EM, Moss AA, Kressel HY: Duodenal involvement with Crohn’s 
disease: A spectrum of radiographic abnormality. Am J Gastroenterol 
71:107-116, 1979. 

13. Comfort MW, Weber HM, Bassenstoss AH, et al: Non-specific 
granulomatous inflammation of the stomach and duodenum: Its relation to 
regional enteritis. Am J Med Sci 220:616-632, 1950. 

14. Wise L, Kyriakos M, McCown A, et al: Crohn’s disease of the 
duodenum. Am J Surg 121:184-194, 1971. 

15. Nelson SW: Some interesting and unusual manifesta-ions of Crohn's 
disease (‘regional enteritis’) of the stomach, duodenum, and small intestine. 
AJR 107:86-101, 1969. 

16. Farman J, Faegenburg D, Dallemand S, et al: Crohn's disease of the 
stomach: The "ram's horn" sign. AJR 123:242-250, 1975. 

17. Danzi JT, Farmer RG, Sullivan BH, et al: Endoscooic features of 
gastroduodenal Crohn's disease. Gastroenterology 70:9-13, 1376. 

18. Summers RW, Switz DM, Sessions JT, et al: Natioral Cooperative 
Crohn's Disease Study: Results of drug treatment. Gastroenterology 77:847- 
869, 1979. 

19. Tootla F, Lucas RJ, Bernacki EG, et al: Gastroduodenal Crohn's 
disease. Arch Surg 111:855-857, 1976. 

20. Wilk PJ, Fazio V, Turnbull RB: The dilemma of Crohn's disease: 
Ileoduodenal fistula complicating Crohn's disease. Dis Colon Rectum 20:387- 
392, 1977. 


Crohn's Disease—Fitzgibbons et al 


= 
j 


«€ 


for neurogenic atony of the urinary 
bladder with retention, higher titrated dosages 
may be needed (up to 200 mg/day) 





MSD announces 


* 50-mg 





TABLETS 


URECHOLINE 
(BETHANECHOL CHLORIDE | MSD) 


when higher titrated dosages are indicated 


After titration, dosages as high as 50 mg t.i.d. © URECHOLINE, hyperthyroidism, pregnancy, 
or q.i.d. have been effectively employed in peptic ulcer, latent or active bronchial 


neurogenic atony of the urinary bladder as asthma, pronounced bradycardia or hypo- 

well as for the treatment of postoperative tension, vasomotor instability, coronary 

and postpartum nonobstructive (functional) artery disease, epilepsy, and parkinsonism. 

urinary retention. URECHOLINE should not be used when 

a Helps to initiate micturition and empty the strength or integrity of the gastro- 
the bladder. intestinal or bladder wall is in question or in 

a Helps to reduce the frequency of bladder the presence of mechanical obstruction. If 
catheterization. necessary, the effects of the drug can be 
Contraindicated in hypersensitivity to abolished promptly by atropine. 

Copyright € 1980 by Merck & Co.. Inc. All rights reserved For a brief summary of prescribing information, please see following page. 


1029 


1030 


IT 


for neurogenic atony of the urinary 
bladder with retention, higher titrated dosages 
may be needed (up to 200 mg/day) 


50-m 


TABLETS 








URECHOLINE 


(BETHANECHOL CHLORIDE | MSD) 





Contraindications: Hypersensitivity to Tablets URECHOLINE 
(Bethanechol Chloride, MSD) or to any component of Injection 
URECHOLINE; hyperthyroidism, pregnancy, peptic ulcer, latent 
or active bronchial asthma, pronounced bradycardia or hypoten- 
sion, vasomotor instability, coronary artery disease, epilepsy, and 
parkinsonism. Should not be employed when the strength or 
integrity of the gastrointestinal or bladder wall is in question, or in 
the presence of mechanical obstruction; when increased muscu- 
lar activity of the gastrointestinal tract or urinary bladder might 
prove harmful, as following recent urinary bladder surgery, 
gastrointestinal resection and anastomosis, or when there is 
possible gastrointestinal obstruction; in bladder neck obstruction, 
spastic gastrointestinal disturbances, acute inflammatory lesions 
of the gastrointestinal tract, or peritonitis; or in marked vagotonia. 


Warnings: The sterile solution is for subcutaneous use only. It 
should never be given intramuscularly or intravenously. Violent 
symptoms of cholinergic overstimulation, such as circulatory 
collapse, fall in blood pressure, abdominal cramps, bloody diar- 
rhea, shock, or sudden cardiac arrest are likely to occur if the 
drug is given by either of these routes. Although rare, these same 
symptoms have occurred after subcutaneous injection, and may 
occur in cases of hypersensitivity or overdosage. 

Precautions: Special care is required in patients receiving 
ganglion blocking compounds because a critical fall in blood 
pressure may occur; usually, severe abdominal symptoms 
appear before there is such a fall in blood pressure. In urinary 
retention, if the sphincter fails to relax as the drug contracts the 


bladder, urine may be forced up the ureter into the kidney pelvis; 
if there is bacteriuria, this may cause reflux infection. 


Adverse Reactions: Abdominal discomfort, salivation, flushing 
of the skin (“hot feeling"), sweating. Large doses more commonly 
result in effects of parasympathetic stimulation, such as malaise, 
headache, sensation of heat about the face, flushirg, colicky 
pain, diarrhea, nausea and belching, abdominal cramps, borbo- 
rygmi, asthmatic attacks, and fall in blood pressure. 


Atropine is a specific antidote. The recommended dose for 
adults is 0.6 mg (1/100 grain). The recommended cosage in 
infants and children up to 12 years of age is 0.01 mg/kg repeated 
every two hours as needed until the desired effect 5 obtained, or 
adverse effects of atropine preclude further usage. The maximum 
single dose should not exceed 0.4 mg. Subcutaneous injection of 
atropine is preferred except in emergencies when the intrave- 
nous route may be employed. When Injection URECHOLINE is 
used, a syringe of atropine sulfate should always b= available. 
How Supplied: Tablets, containing 5 mg, 10 mg, 25 mg, or 50 mg 
bethanechol chloride each, in bottles of 100 and sirgle-unit pack- 
ages of 100; Injection, 5 mg per ml, is a clear, coloress 
solution, and is supplied in boxes of 6 x 1-ml vials. 





For more detailed information, consult your MERCK 
MSD representative or see full prescribing DOHMÉ 
information. Merck Sharp & Dohme, Division of 

Merck & Co., INC., West Point, PA 19486 J9URO2(426) 





Obstruction of 


Defunctionalized Small Bowel | 


Its Oceurrence After Bypass Surgery for Morbid Obesity 


Denar R. Aitken, MD; Clifton Reeves, MD; M. C. Theodore Mackett, MD; Bruce W. Branson, MD 


© Complicatians asscciated with jejunoileal bypass for morbid 
obesity are being recognized more frequently. A variety of 
mechanical obstructions in the defunctionalized small-bowel 
seement have recently been corrected in seven surgical patients. 
Vowulus of the sefunctional limb was the most frequent cause of 
obstruction. Intussusception, bypass enteritis, fascial hernia, 
and adhesive bands were also causes of obstruction. Radio- 
graphic contrast studies were valuable in establishing the pre- 
operative diagnssis. The altered small-intestinal anatomy predis- 
posed these patients to a uniquely subtle and dangerous form of 
Clcsed-loop obstruction. Prompt recognition was based on 
pasient history and physical findings. Characteristic roentgeno- 
graphic findings often confirmed the diagnosis. Clinical suspi- 
cicn of these small-bowel obstructive syndromes may lead to 
eadly surgical te-atment. 
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Wwe the mtroduetion of any new surgical procedure, 
unantiepated eomplications are recognized and will 
temper the early enthusiasm for the procedure. With the 
inereasing frequency of treating morbid obesity by jejuno- 
ileal bypass, tae complications associated with this proce- 
dure are also becoming more frequent. Much attention has 
been given te the metabolic sequelae and complications 
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such as diarrhea, electrolyte depletion, liver changes, renal 
stones, etc."* Less attention has been directed to the 
recognized surgical complications such as wound dehis- 
cence,’ upper gastrointestinal (GI) bleeding,** acute chole- 
cystitis,"* and acute and chronic dilation.”* An additional 
complication for concern is bowel obstruction. This report 
reviews seven cases that represent the spectrum of 
obstruction involving the defunctionalized bypass limb of 
the small intestine. 


REPORT OF CASES 


Case 1.—Volvulus was the complication in this 39-year-old 
woman who had done well for three years after jejunoileal bypass 
until she was hospitalized with right upper quadrant pain, nausea, 
and vomiting; she continued to have loose bowel movements. Her 
workup included a normal intravenous pyelogram and oral chole- 
cystogram. Plain abdominal x-ray films showed multiple air-fluid 
levels. A GI roentgenographic series showed a short segment of 
small bowel with rapid passage of contrast material into the 
rectum. A barium enema roentgenogram revealed no obstructing 
lesion. A psychiatrie examination attributed the patient's com- 
plaints to her immature, dependent personality. 

After 11 days of nonoperative management, she was trans- 
ferred to our medical center. Our findings included a markedly 
distended, diffusely tender abdomen with a WBC count of less 
than 10,000/cu mm. 

Dilated loops of small intestine with air-fluid levels were seen on 
the upright abdominal roentgenograms. Upper GI (UGI) roent- 
genographie series with small-bowel follow-through showed pas- 
sage of barium to the rectum within ten minutes. Of note were 
dilated bowel loops outside of the contrast-filled bowel, suggesting 
obstruction of the defunctionalized small-bowel segment (Fig 1). 
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Attempted colonoscopic evaluation of the ileosigmoid anastomo- 
sis was unsuccessful. At exploration, markedly dilated loops of 
defunctionalized small bowel were found. A 360° volvulus of 
gangrenous, perforated ileum based at the ileosigmoid anastomo- 
sis was present (Fig 2). This gangrenous segment of ileum was 
resected with revision of the ileosigmoid colostomy. 

Case 2.—Double volvulus was the complication in a 29-year-old 
woman who had had intestinal bypass surgery for obesity four 
years prior to the development of epigastric pain. A UGI roent- 
genographic series, barium enema roentgenogram, and oral chole- 
eystogram were all normal. The patient was admitted after an 
exacerbation of her epigastric pain that was associated with a 
burgundy-colored bowel movement. Abdominal rebound tender- 
ness with guarding and a guaiac-positive stool test were the 
important findings, along with a WBC count of 25,000/cu mm. 
Friable, bleeding rectosigmoid mucosa was found at 10 em by 
sigmoidoscopy. 

Radiographic findings included dilated loops of small bowel on 
abdominal films. A diatrizoate meglumine (Gastrografin) enema 
roentgenogram showed an abrupt, beaked termination of the 
sigmoid colon (Fig 3), and then the contrast material transversed a 
segment of small bowel with “thumbprinting” (Fig 4). A diatri- 
zoate meglumine UGI roentgenographic series revealed a short- 
ened small bowel, no filling beyond the transverse colon, and again 
small-bowel loops outside of the contrast-filled bowel (Fig 5). 

At exploration, a 180° volvulus of the distal defunctionalized 
small bowel was found centered at the ileosigmoid colostomy. 
Redundant sigmoid colon was also involved in the volvulus (Fig 6). 
Arterial pulsations were present, and the dusky serosal color 
disappeared after detorsion. The mesenteric defect between the 
distal bypass ileum and the sigmoid mesentery was closed. 

Case 3.—Volvulus with pneumatosis intestinalis occurred in a 
woman who, at 21 years of age, had undergone jejunoileal bypass 
surgery for morbid obesity. She had had a satisfactory weight loss 
and had been asymptomatic for eight years except for chronic 
diarrhea. Abdominal distention and pain, as well as small amounts 
of rectal bleeding, were present for the week prior to admission. 

There were no signs of peritoneal irritation; only marked 
tympanites, distention; and hyperactive bowel sounds were pres- 
ent. The abdominal roentgenograms showed obvious pneumoperi- 
toneum with pneumatosis cystoides intestinalis and distended 
loops of air-filled small bowel and colon (Fig 7). 

Pertinent findings at laparotomy included a markedly dilated, 
defunctionalized small-bowel segment with numerous subserosal 
air-filled blebs. A volvulus of the ileum proximal to the sigmoid 
anastomosis had herniated through a mesenteric defect, thus 
causing the obstruction. There was no evidence of intestinal 
compromise after needle decompression of the obstructed small- 
bowel segment, detorsion of the volvulus, and repair of the 
mesenteric defect. 

- Case 4.—Adhesion caused obstruction in a 25-year-old man who 
had had a small-bowel bypass three years before coming to us 
after three days of progressive abdominal pain, distention, and 
vomiting. Abdominal distention, pereussion tympanites, and 
obstructive bowel sounds were present. Rectal examination and a 
sigmoidoscopy were unremarkable. The WBC count was 14,500/cu 
mm with a shift to the left. Dilated small-bowel air-fluid loops 
were seen on the upright abdominal roentgenogram. A barium 
enema roentgenogram was normal. Diatrizoate meglumine flowed 
to the colon. Extrinsic dilated small-bowel loops were seen, sug- 
gesting an obstruction of the defunctionalized small-bowel seg- 
ments (Fig 8). The obstruction was secondary to a dense band 
adhesion that was lysed. 

Case 5.—Bypass enteritis was the complication in a 59-year-old 
woman who had had a jejunoileal bypass one year before being 
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Fig 1.—Barium-filled colon with extrinsic indentations from dilated 
small bowel. 


admitted for dehydration secondary to 40 diarrheal stools per day. 
A UGI roentgenographic series and barium enema roentgeno- 
gram were normal. Over the next several days, her persistent 
abdominal pain localized to the left lower quadrant alcng with an 
increase in abdominal distention. Serial abdominal x-ray films 
showed air-fluid levels with a vague, soft-tissue-masc-like effect 
pressing on the descending colon (Fig 9). 

Surgical exploration revealed multiple adhesions around the 
dilated small-bowel loops. An inflammatory tumor-like mass with 
an adjacent thin-walled pseudocyst was encountered near the 
descending colon and the left ovary. Approximately 30 cm from 
the ileal ascending colostomy, the defunctionalized small-bowel 
limb was intimately incorporated in the tumor-like mass. Frozen 
section biopsy specimens failed to reveal small-bowel or ovarian 
malignant neoplasms. The mass was excised, and the leoascend- 
ing colostomy was revised to an ileotransversostomy. Micro- 
scopic examination showed muscularis disruption with inflamma- 
tion, fibrosis, and areas of old-fat necrosis. No grarulomas or 
malignant neoplasms were found. The pathologic diagnosis was 
sclerosing mesenteritis. 

Case 6.—Intussusception was the complication in a 40-year-old 
woman who, 20 months prior to admission, had had a small-bowel 
bypass procedure performed with drainage of the defun-tionalized 
limb into the transverse colon. Subsequently, she had lost 60.75 kg. 
During this time, she had had frequent abdominal paim, 12 stools 
per day, and progressive evidence of malabsorption w th hepatic 
failure. Direct epigastric tenderness and the previous scrgieal scar 
were the only notable findings on examination of the abdomen. 
Contrast GI studies were considered normal for a smal-intestinal 
bypass patient. 
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Fig 2.—Volvulus of:defunctionalized small intestine at ileosigmoid Fig 3.—Beaked sigmoid colon suggesting sigmoid volvulus 


anaste mosis. in patient with double volvulus, sigmoid volvulus, and 
defunctionalized small-intestine volvulus. 


x 


Fig 4.—Barium-filled defunctionalized small intestine, demon- Fig 5.—Air-containing, defunctionalized small intestine extrinsic 
strati ischemic mucosa "thumbprinting" (arrows). to contrast-material-filled functional small bowel and colon. 
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Fig 6.—Defunctionalized ileal volvulus contributing to sigmoid 
volvulus resulting in double volvulus. 


Fig 7.—Mottled appearance of small intestine, suggesting pneu- 
matosis cystoides intestinalis. Free air above liver margin. 


Fig 9.—Small arrows outline soft-tissue mass pressing on descending 
Fig 8.—Contrast-material-filled small intestine and colon colon. Arrows point to area of colon obstruction secondary to soft-tissue 


mass. 





2 1034 Arch Surg—Vol 115, Sept 1980 Small-Bowel Obstruction—Aitken et al 


4 25-cm intussusception of the oversewn defunctional small 
bowel was found at the time of conversion of the bypass segment 
to sormal anatomy. The intussusception was resected because of 
questionable viability after reduction. Microscopic examination 
rev»aled foeal aeute peritonitis. Postoperatively, the intermittent 
epigastric pain c? the previous two months was relieved. 

Case 7.—Fascial hernia was the complication in a 48-year-old, 
obese woman who had had intestinal bypass surgery; on the 18th 
possoperative dav, abdominal distention, vomiting, and obstruc- 
tive bowel seunds had developed. Dilated loops of small bowel were 
apparent om abdominal roentgenograms. Strangulated defunc- 
tioralized small bowel was found incarcerated in a partial fascial 
separation. This 3onviable bowel was resected with revision of the 
ileozscending colostomy. 


COMMENT 


Surgeons must be aware of the various mechanical 
complications essociated with the defunctionalized small- 
bowel loop after intestinal bypass surgery for obesity. 
Wit increasing frequency, reports are appearing that 
document a variety of syndromes that contribute to 
obstruction of -he defunctionalized small-bowel segment. 
Reported meckanical complications include volvulus," 
adhesions,* ^ stomal obstruction, '*- intussuscep- 
tion 7:77? and hernias of the internal type as well as 
abdeminal-wall hernias.*- 

Volvulus was seen in three cases. In all instances, the 
deftnctionalized bowel was drained into the sigmoid colon. 
Case 2 involved an unusual form of volvulus in that a 
double volvulus was present. Volvulus of the redundant 
sigmoid colon was present and was believed to be second- 
ary to the volvulus of the defunctionalized small-bowel 
loop Volvulus was suspected in this case when friable, 
bleeding mucosa was seen on sigmoidoscopy, and this 
susp.cion was reinforced by the sharp, beaked cutoff of 
the Sgmoid and the thumbprinting that was seen after the 
diatrizoate megtumine enema. 

Several articles are now available that report volvulus as 
a lat» complication of bypass surgery. Almost all cases have 
occurred when the sigmoid colon has been used to decom- 
press the isolated small bowel.*':*:5 Menguy reported a 
case of sigmoid volvulus that caused obstruction without 
volvelus of the small bowel itself. To our knowledge, only 
one «ase of ileal volvulus at a site other than the sigmoid 
color has been reported, and it was believed to be due to an 
inadvertent tecanicality in suturing the ileum to the 
transverse colom?' The incidence of this problem may be 
higher than was previously recognized. Gourlay and Evans 
found an ileal velvulus incidence of 17% in their series.” 

Tle etiolegy of the sclerosing mesenteritis with fat 
necresis, fibrosis, and inflammation in case 5 was never 
determined. No granulomatous lesions were seen on micro- 
scopi? examination, and there was no history of pancreati- 
tis as a cause of the fat necrosis. An inflammatory process 
or a chronic ischemia secondary to the surgery may have 
been responsible. This case may be similar to cases of 
bypass enteritis reported by Passaro et al.? 

Intussusception of the oversewn proximal jejunum has 
been reported as a frequent type of obstruction of the 
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bypass intestine.™15179 It has been suggested that this 
complication can be recognized more readily if silver clips 
are used as references to mark the oversewn jejunum and 
the adjacent colon mesentery." 

The importance of the occurrence of pneumatosis cys- 
toides intestinalis after bypass surgery is unclear at pres- 
ent. It can definitely be a sign of other notable pathologic 
conditions such as bypass enteritis” or obstruction second- 
ary to volvulus.'? Other reports suggest that in the majority 
of cases the pneumatosis will resolve without a need for 
surgical exploration.*- We have seen two other cases of 
pneumatosis, in which no exploration was performed. 

The only early postoperative obstructive complication 
involved incarceration of the defunctionalized bowel in a 
partial fascial separation, and this accounted for the only 
death. No umbilical hernia or stomal or jejunoileal anasto- 
motic obstructions were encountered. 

Closure of all mesenteric defects at the time of original 
bypass may stabilize the ileocolostomy pivot point, pre- 
venting the freedom of movement that probably contrib- 
utes to volvulus of the defunctionalized limb. Internal 
herniations as a cause of defunctionalized limb obstruction 
would also be prevented by closure of all mesenteric 
defects. Our three cases of the ileal volvulus were similar to 
other cases in which the defunctionalized ileum was anas- 
tomosed to the sigmoid colon.^** It appears that the 
problem would be avoided entirely if the sigmoid were not 
used for venting the defunctionalized small bowel. 

Recognition of any of the various forms of obstruction is 
frequently difficult because distention and cramping are 
frequently seen after jejunoileal bypass for morbid obesi- 
ty, and because the initial observations may confuse the 
problem with biliary- or urinary-tract symptoms. 

The defunctionalized limb of small bowel, when 
obstructed, becomes a unique form of closed-loop obstruc- 
tion. Recognition of this complication may be delayed 
because of the lack of substantial amounts of air in this 
isolated segment, which may be predominately fluid filled. 
This delay will allow progression of distention and an 
increase in intraluminal pressure, thus leading to vascular 
compromise with subsequent necrosis and perforation. 

Suspicion of this complication should be aroused if an 
intestinal bypass patient has high-pitched abdominal 
sounds, distention, and colicky abdominal pain suggestive 
of obstruction but continues to have recognized bowel 
function. This suspicion is confirmed when dilated loops of 
small bowel are seen in someone known to have only a short 
segment of functional bowel and when contrast GI roent- 
genograms fail to demonstrate an obstructing lesion but 
show dilated bowel loops extrinsic to contrast-filled bow- 
el. 


CONCLUSION 


With the extensive use of jejunoileal bypass for the 
treatment of morbid obesity, an increased incidence of 
closed-loop obstruction of the defunctionalized limb can be 
anticipated. Early recognition and surgical treatment of 
these obstructions will lead to decreased morbidity and 
mortality. 
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Editorial Comment 


As this article states, “Complications associated with jejunoileal 
bypass for morbid obesity are being recognized more frequently.” 
This is very true, and the authors properly stress that obstruction 
of the defunctionalized small bowel may give subtle signs and 
symptoms that belie the serious nature of the evolving process. 
This, of course, can lead to unwarranted and sometimes fatal delay 
in surgical intervention. The authors also point out, quite correct- 
ly, that obstruction of the bypassed small bowel is more likely to 
occur when the sigmoid is used for the vent, because intraluminal 
pressures in that segment and other factors make this a form of 
closed-loop obstruction. Nevertheless, such obstruction has been 
reported when other areas of the colon are used for drainage. 

Obstruction is not the only recognized complication of jejuno- 
ileal bypass, and changing the drainage site of the defunctional- 
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ized bowel will not reverse these sequelae. Such cor plications as 
liver disease, sometimes being fatal; renal disease, not just 
nephrolithiasis but a form of nephritis; electrolyte imbalances, 
sometimes requiring multiple hospital admissions; a-thralgia and 
arthritis; gas and odor problems, even if the diarrhea is tolerable; 
easy fatigability, which is more than simple hypokalemia; and late 
weight gain as the small-bowel incontinuity regains its absorptive 
capacity have all been reported to occur in many patients who have 
had jejunoileal bypass. Isn't it time we surgeons caled a morato- 
rium on this procedure for morbid obesity? Must we always wait 
for someone else to stay our hands? 


WARD O. GRIFFEN, JR, MD, PHD 
Lexington, Ky 
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Posttraumatic Ischemic Stenosis 
of the Small Bowel 


Urs M. Bryner, MD; Jerrold K. Longerbeam, MD; Clifton D. Reeves, MD 


* In three patients, signs and symptoms developed of chronic, 
incomplete smail-bowe! obstruction three or more weeks after 
blunt abdomina! trauma. At surgery, a stenotic segment of small 
bowel was found adjacent to a mesenteric rent that apparently 
devascularized tre small bowel, leading to stenosis and mucosal 
ulceration. Resection of the stenotic small-bowel segment 
effected a cure in each patient. Posttraumatic strictures of the 
small bowel should be suspected in patients on whom an 
abcominal iapar»tomy was not performed at the time of injury 
anc in whom signs and symptoms of incomplete small-bowel 
obstruction develop three or more weeks after blunt abdominal 
trauma. 

(Arch Surg 113:1039-1041, 1980) 


| pies the first half of this century, posttraumatic 

ischemicstenosis of the small intestine was described 
in the French | terature.'^ More recently, four cases were 
reported in European journals‘ and two case reports have 
appeared in the English literature.** A third patient was 
deseribed who bad a mesentery hematoma and findings 
suggestive of regional enteritis.'" 

During the ast four years at the Riverside (Calif) 
General Hespita!, we have operated on three patients who 
had stenosis of zhe small bowel as a delayed manifestation 
of blunt abdominal trauma. The purpose of this report is to 
describe the salient features of this clinical entity, which 
has been rarely reported in the English literature. 


REPORT OF CASES 


Case 1.—In May 1975, a 48-year-old woman was transferred to 
Riverside General Hospital, eight hours after sustaining a steer- 
ing-wheel injury t5 her abdomen. A right lower quadrant abdom- 
inal wall hematonz and generalized tenderness were present, and 
peristaltic sounds were decreased. Surgical intervention was plan- 
ned, but since the patient improved rapidly and demonstrated 
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intestinal function, a conservative approach was thought to be 


appropriate. After four days, she was discharged tolerating a 


regular diet. 

Three weeks later, she was admitted to the medical service with 
periumbilical pain and vomiting. She improved quickly on naso- 
gastric suction. A small-bowel study demonstrated a 30-cm seg- 
ment of distal ileum that was circumferentially narrowed with 
mucosal ulcerations suggestive of Crohn’s disease (Fig 1). The 
patient gave a history of episodic, cramping abdominal pain, 
hematochezia, and weight loss. She was treated with sulfasalazine 
(azulfidine) and prednisone. Four months after the abdominal 
trauma, the patient was rehospitalized for postprandial cramping 
abdominal pain accompanied by bloody mucoid stools. The second 
barium examination again revealed a long ileal stricture. 

At laparotomy, there was a 10-cm rent parallel to the distal 
ileum (Fig 2). The adjacent bowel was thickened and fibrotic for a 
distance of 5 cm, with a luminal diameter of 0.4 em (Fig 3 and 4). 
Microscopic examination of the stenotic bowel revealed mucosal 
ulcerations and submucosal inflammation and fibrosis (Fig 5). The 
mesentery showed fibrosis with near obliteration of arteries (Fig 
6). The diseased segment was resected, and the patient has had no 
further abdominal complaints. 

Case 2.—A 35-year-old woman was beaten and kicked by her 
boyfriend. On Oct 3, 1978, she was admitted to another hospital 
because of multiple left rib fractures, a concussion, and a 
suspected intra-abdominal injury. Serum amylase and blood hemo- 
globin levels remained normal, and a liver-spleen sean showed no 
abnormalities. Abdominal tenderness resolved, and the patient 
was discharged on the fourth postinjury day tolerating a regular 
diet. 

The patient came to Riverside General Hospital on Oct 16, 1978, 
with cramping abdominal pain. An upper gastrointestinal roent- 
genographie study suggested a partial small-bowel obstruction 
due to an edematous segment of intestine. With the bowel at rest, 
the symptoms resolved in five days, but episodic abdominal pain 
recurred a week later, accompanied by diarrhea. A second small- 
bowel barium study showed a very stenotic ileal segment. 

At operation four weeks after the original injury, there was a 
mesenteric rent 10 em in length paralleling the ileal wall. The 
adjacent segment of intestine was stenotic for a distance of 5 cm, 
and the lumen narrowed to a few millimeters (Fig T). The 
muscularis was fibrotic and the mucosa was extensively ulcerated. 
Resection led to satisfactory recovery. 

Case 3.—A 17-year-old boy sustained compression fracture of 
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Fig 1.—Small-bowel roentgenogram in first patient. Note stricture 
with proximal distention and particulate matter in bowel. 


Fig 3.—Gross photograph strictures in patient 2. 


Fig 5.—Photomicrograph of strictured area revealing ulceration, 
granulation tissue, and fibrosis of seromuscular layers (hematox- 
ylin-eosin, x 100). 
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Fig 2.—Gross photograph of small bowel of patient 1. Note healed 
defect in mesentery with thickened, fibrotic small bowel adjacent 
to mesenteric defect. 





Fig 4.—Closer view of bowel in patient 2, revealing mucosal 
ulceration and marked fibrosis of bowel wall. 


Fig 6.—Photomicrograph of healed mesenteric laceration. Note 
thrombosis of mesenteric vessels (hematoxylin-eosin, x 100). 
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Fig 7.—Gross photograph of strictured bowel. Note ulceration of 
mucosa and fibrosis of seromuscular layers. 


L-3 and L-4 in an auto aecident in which a seat belt was in place. 
His abdomen remained soft during the ten days in the hospital. 
Three weeks after the accident, he returned with a three-day 
history of cramping abcominal pain and vomiting. Abdominal 
films were consistent with a proximal small-bowel obstruction. 

A- surgery, a mesenteric rent 20 cm in length was found along 
the proximal jejunal wall. The small bowel was edematous and the 
serosa was congested. Microscopically, acute inflammation with- 
out necrosis was evident. Since resection, there has been complete 
recovery. < 


COMMENT 


The etiolegy, initial symptoms, operative and pathologic 
findmgs, and treatment were similar in all three cases. In 
each case, blunt abdominal trauma was followed by appar- 
ent recovery w:thout laparotomy. Symptoms of small- 
bowel obstruction subsequently developed, leading to 
abdeminal exploration and resection of stenotic segments 
of small intestine. Microscopic evaluation of the stenotic 
segments demonstrated a fibrotic muscularis and mucosal 
ulcerations. A healing mesenteric laceration parallel to the 
involved intestine was present in every case. 

Nineteen of 22 cases of posttraumatic ischemic stenosis 
of the small bowel presented in the literature were 
reviewed. In three cases, there was insufficient informa- 
tion for comparison. The reported age range extended 
fron: 22 months to 55 years.’ All patients sustained closed 
abdominal trauma, occasionally associated with multiple 





other injuries. None underwent surgery initially, and all 
returned home feeling well. After four to eight weeks 
(reports range from three weeks to 18 years), the patients 
returned with colicky abdominal pain and vomiting. Of the 
nine patients described prior to 1932, six died.’ Most of 
these were seen in a moribund state. Since 1949, the 
patients’ conditions were diagnosed and surgically treated 
much earlier and there have been no mortalities. 

In all cases, a 3- to 20-cm segment of tubular stenosis of 
small bowel was found. There appeared to be no predilec- 
tion for a particular location, as six were located in the 
jejunum, six in the ileum, and in seven cases the site was 
not specified. The lumen was often described as measuring 
less than 0.5 em in diameter, and the bowel wall was 
fibrotie. More accurate descriptions mention a thickened 
edematous submucosa and mucosal ulcerations. 

Taylor” recently reported pathologic findings identical 
to those of regional enteritis in a case of posttraumatic 
intestinal stenosis. Small-bowel barium studies may resem- 
ble those seen in patients with Crohn’s disease, and 
roentgenographic differentiation may be impossible. In 
the 11 recently reported cases, there was definite evidence 
of a mesenteric injury either in the form of a mesenteric 
scar or a persistent mesenteric defect. The majority of 
lacerations occurred parallel and close to the involved 
intestine. 

Schloffer'' was able to reproduce such lesions in animals 
by division of mesenteric vessels but only rarely by direct 
trauma to the intestine. We believe that the strictured 
segments are a result of an impaired blood supply resulting 
in hemorrhagic infarction of the mucosa, which ulcerates. 
The serosa remains intact, and healing occurs by fibrosis, 
which results in a severe stricture. 

Often, patients with blunt abdominal trauma are man- 
aged without laparotomy if signs of peritoneal irritation or 
hypovolemic shock are absent. If these patients who were 
doing well on discharge from the hospital return with signs 
and symptoms of incomplete small-bowel obstruction, trau- 
matic ischemic strictures of the intestine should be consid- 
ered. If this possibility is recognized, early surgical inter- 
vention will rapidly return patients to a normal state and 
prevent prolonged morbidity. 


References 


1. Siffre MM, Vigo. Aulong: Stenose traumatique du grele. Mem Acad 
Chir 77:526-527, 1977. 

2. Courriades H: Deux eas de stenose traumatique de l'intestin. Mem 
Acad Chir 15:266-267, 1949. 

3. Patel J, Desjacgues: Les stenoses traumatiques de l'intestin grele. 
J Chir 40:182-192, 1982. 

4. Saegesser R, Borgeaud J, Schnyder P: Stenoses de l'intestin grele 
d'origme ischemique de l'adulte. Schweiz Med Wochenschr 106:367-376, 
1976. 

5. Dichtl K: Darmstenose nach stumpfem Bauchtrauma. Zentralbl Chir 
97:902-903, 1972. . 

6. Richon C, Crespo A: Un cas d'enterite segementaire ischemique que 


Arch Surg—Vol 115, Sept 1980 


post-traumatique. Helv Chir Acta 39:127-128, 1972. 

7. Jaeck D, Thomas M, Danchel J, et al: A propos des complications des 
traumatismes du mesentere et du mesocolon sigmoide. Chirurgie 98:437- 
444, 1972. 

8. Urban CH: Stenosis of ileum due to mesenteric laceration. JAMA 
204:176-177, 1968. 

9. Mock HE: Infective granuloma. Surg Gynecol Obstet 52:612, 1931. 

10. Taylor F: Seat-belt injury resulting in regional enteritis and intesti- 
nal obstruction. JAMA 215:1154-1155, 1971. 

11. Schloffer H: Uber Darmstrikturen nach Unterbrechung der mesen- 
terialen Blutzufuhr. Mitteilunten Grenzgebiet Med Chir 14:251-274, 1905. 


Small-Bowel Stenosis—Bryner etal 1041 





i 
I 
` 


= SE "Ez = 


SAS 


PORN 


=e SIS 


EFK YY] 


Surgical Management of Portal 


Hypertension in Childhood 


Long-term Results 


Eric W. Fonkalsrud, MD 


* This retrospective clinical review of reports by several 
authors of 253 children with extrahepatic (EPH) and 87 children 
with intrahepatic (IPH) portal hypertension who have undergone 
operations for variceal hemorrhage presents the long-term fol- 
low-up based on the type of management provided. Shunt 
operations are preferred over direct operative procedures in 
patients with EPH when mesenteric veins suitable for shunting 
are available. Cavomesenteric shunts provide the best perma- 
nent relief from variceal bleeding. Partial esophagogastrectomy 
with colon interposition or portal-azygous disconnection are the 
best operations when a shunt is not technically feasible, almost 
half of the patients obtaining long-term relief from bleeding. 
More than one fourth of the children with EPH can be managed 
successfully for long periods nonoperatively. For children with 
variceal bleeding due to IPH, the underlying liver disease deter- 
mines the prognosis. The ultimate mortality is approximately the 
same regardless of whether a shunt or direct procedure is 
performed. 

(Arch Surg 115:1042-1045, 1980) 


pem hypertension is a predominant and serious cause 
of upper gastrointestinal hemorrhage in childhood. 
The management plan as well as the prognosis vary 
substantially, depending on the cause of the venous 
obstruction. It is essential that the location of the obstruc- 
tion and the functional status of the liver be determined as 
accurately as possible before initiating definitive treat- 
ment. Although the venous block in children tends to occur 
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in the extrahepatic portal veins, hepatic disease often 
causes intrahepatic venous obstruction. Moreever, portal 
hypertension may occasionally be caused by suprahepatic 
obstruction of the hepatic veins. 

Information regarding the long-term follow-up of chil- 
dren with portal hypertension who have undergone various 
types of surgical reconstruction has been sparse and 
usually based on data obtained from a relatively small 
number of patients. The purpose of this preser tation is to 
summarize the clinical experiences of several authors 
during the past 15 years combined with the firdings from 
the UCLA Hospital, Los Angeles, in the long-term follow- 
up of children with portal hypertension due to intrahepatic 
and extrahepatic venous obstruction. Many published 
reports on the subject were omitted from this review in as 
much as specific information desired for the study was 
unavailable, or because the patients clearly had not been 
followed up for five years or longer subsequent to specific 
treatment. The majority of the patients inclided in the 
study were followed up for a minimum of five years after 
specific therapy according to the documentation we 
reviewed. 


EXTRAHEPATIC PORTAL 
HYPERTENSION (EPH) 


The diminutive size of the mesenteric venous charnels in young 
children and the fact that the veins are often partially or 
completely thrombotic make the operative management of portal 
hypertension due to EPH technically difficult. Portal-to-systemic 
shunt procedures are likely to be followed by thrombotic occlusion 
and the development of recurrent variceal bleeding 

Analysis of four reported and two unreported series of children 
with EPH during the past 15 years provided 253 cases for review 
as indicated in Table 1.'° Of these, 188 children underwent 277 
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operations to comtrol bleeding varices; 92 direct operations were 
performed, the majority to control acute variceal hemorrhage, and 
14 shunt operations were constructed, often semielectively. An 
additional 37 p-tients underwent ancillary operative procedures 
for management of bleeding resulting from EPH. 

The present review confirms the observation of previous 
auchors that æ properly performed decompressive portal-to- 
systemic venousshunt offers the greatest likelihood for long-term 
control of beedimg varices due to EPH in children. Many of the 136 
pacients underg»ing 148 shunt operations had had previous direct 
operations ‘Tab 2). Rebleeding was likely to follow “makeshift” 
shunts, occurring in 26 of 29 children (89.7%), three of whom died. 
Of the 62 patiemts who underwent central splenorenal shunts, 29 
(46.8%) experienced rebleeding. The cavomesenterie shunt pro- 
viced the best lang-term control of bleeding; it was performed on 


Table 1.—Management of 
Extrahepatic Portal Hypertension in Children 


Pinkerton et &' 1972 23 9 21 


Voorhees, et s? 1965 58 
‘Cohen and Mansour,’ 1977 25 
Mitra et al,’ 1978 70 
Aoyama and Myers; 1979 56 
Fonkalsrud, 1879* 21 
Total 253 


*E. W. Fonkals-ud, unpublished data. 





45 children, only nine of whom rebled (20%) within five years. The 
side-to-side splenorenal shunt successfully prevented rebleeding 
in six children, but this represents only one author's experience; 
nonetheless, recent reports indicate that this operation may even 
be preferable to the cavomesenteric shunt. The overall mortality 
subsequent to 148 shunt operations was 4.7%, comparing favorably 
with the 5% cited by Clatworthy’ in a collected series of 418 cases 
of EPH. 

As noted by previous authors, direct procedures tend to be 
ineffective in establishing long-term control of bleeding due to 
EPH. Of the 92 direct operations, 63 (68.5%) were followed by 
rebleeding and 51 (55.4%) required reoperation (Table 3). Nine of 
the 92 patients (9.8%) who had direct operations died during the 
subsequent five-year period. Gastric transection and/or portal- 
azygous disconnection was followed by rebleeding in 19 of 32 
children (59.4%), five of whom eventually died. Bleeding recurred 
in only eight of 19 patients (42.1%) who underwent gastrectomy 
with colon interposition, which offered the lowest risk of rebleed- 
ing from a direct operation; only one of the 19 patients died. On 
the other hand, direct variceal ligation was followed by rebleeding 
in 34 of 37 patients (91.9%), 31 of whom required reoperation, and 
three of whom died. Splenectomy alone led to rebleeding in 29 of 
the 33 children (87.9%), whereas direct variceal injection with 
sclerosing solution was followed by rebleeding in four patients 
(Table 4); 32 of these 37 children underwent reoperation. 

The average number of bleeding episodes before operation 
(shunt or direct procedure) was 2.2 per patient. The average age at 
the time of operation was 8.4 years. One hundred twenty-eight 
reoperations were performed for bleeding after a shunt or direct 
operation, 75 children having more than one reoperation. The 


Table 2.—Shunt Operations for Management of Extrahepatic Portal Hypertension (136 Children) 


No. of 
Type of-Shunt Operations 


Central spienmrenal (S-R) 62 
Side-to-side SR 6 
Distal S-R 3 
Cavomesenteric 

Interposition * graft 

Portacaval 

Makeshift 


Rebleeding (%) 
29 (46.8) 


No. With - No.of 


Reoperated (%) 


0 
1 (33.3) 
9 (20.0) 
1 (50.0) 
1 


26 (89.7) 
67 (45.3) 


Table 3.—Direct Operations for Management of Extrahepatic Portal Hypertension (80 Children) 


No. With 

Type « Operation Rebleeding (%) 
Variceal ligatmn 
Gastric transection and/or por- 

tal-azygousedisconnection 
Gastrectomy with colon interpo- 

sition 
Splenic transposition 
Total i 51 (55.4) 


Table 4.—Other Procedures for Management of Extrahepatic Portal Hypertension (37 Children) 


No. of No. With No. 
Type of Prscedure Operations Rebleeding (9e) Reoperated (96) 
Splenectomy-xlone 33 29 ( 87.9) 27 
Direct varice! injection 4 (100.0) 4 


Total 37 33 (86.5) 31 (83.8) 
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average number of operations for bleeding per patient was 1.6. Of 
the 188 children who underwent operations for EPH, 19 died as a 
result of complications from the surgery or subsequent bleeding or 
hepatitis (10.1%). To the best of our knowledge, 65 of the 169 
patients who are long-term survivors after operations (38.4%) have 
had occasional bleeding episodes after their last operation and are 
being managed successfully with medical therapy. On the other 
hand, 104 of the 169 children (61.5%) are believed to have experi- 
enced no further bleeding for five or more years subsequent to 
their last operation. Four of the authors noted that no apparent 
correlation existed between the degree of portal venous pressure 
elevation and the severity of bleeding or the need for operation. 
More than 100 additional operations were performed on the 188 
children for reasons other than bleeding, including lysis of adhe- 
sions, revision of intestinal anastomoses, drainage of abscess, 
gastrostomy, etc. The details concerning complications that devel- 
oped after operative management of EPH are not sufficient to 
compile meaningful data. 

. Of the 253 children reviewed in this study, 65 (25.7%) have been 
followed up for more than five years since their first bleeding 
episode and have had no reoperation. Although many additional 
children were followed up for more than five years after the first 
bleeding episode before an operation was performed, we have no 
accurate count because two of the authors failed to identify the 
number of patients with EPH who had been managed successfully 
without operation. In two hospitals, approximately half the chil- 
dren with EPH have been treated nonoperatively. The average 
age of this group of patients at the last follow-up was 13.9 years; 
the average number of bleeding episodes per patient was 4.2. Six 
of the 65 children died of complications of portal hypertension 
(9.2%); in each hepatitis and liver disease developed. 

In patients younger than 8 years of age, bleeding episodes 
tended to be frequent but mild, rarely requiring transfusion, and 
usually stopping spontaneously; however, after the age of 8 years, 
bleeding episodes occurred less often but were occasionally more 
severe, sometimes requiring heroic medical measures or emergen- 
cy operation. Growth and development were reported to be 
approximately normal in each of the surviving patients. 

Hepatic encephalopathy has been documented to occur in sev- 
eral children with EPH after shunt operations by Voorhees et al,’* 
but was not recorded by any of the reports reviewed in the present 
study. At the UCLA Hospital only one child has experienced mild 
encephalopathy after a successful shunt; however, another child 
with EPH who was managed for more than 12 years without a 
shunt had moderate to severe psychiatric illness develop that was 
believed to be due to encephalopathy. 

Most authors stressed the importance of clearly visualizing the 
mesenteric venous circulation by roentgenographic contrast stud- 
ies before constructing a shunt, and urged that operation be 
delayed as long as possible in children with EPH. It was recom- 
mended that the mesenteric venogram should be performed 
shortly before an anticipated shunt rather than early in the course 
of the disease. 


INTRAHEPATIC PORTAL 
HYPERTENSION (IPH) 


This analysis of the disorder is based on a review of four 
reported and one unreported series of children with bleeding 
varices due to intrahepatic disease who underwent operative 
management during the past 17 years (Table 5).°"' The causes of 
the intrahepatic portal hypertension (IPH) in the 87 children who 
underwent 93 operations for the management of bleeding were as 
follows: posthepatic cirrhosis (16), biliary atresia or hypoplasia 
(16), and cystic fibrosis (13) (the predominant causes of IPH, 
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accounting for more than half of the patients). In 22 children, the 
cause of the cirrhosis could not be determined from the clinical 
history or from liver biopsy specimen. Seven children had congen- 
ital hepatic fibrosis, four had congenital cystic disease of the liver, 
three had Wilson's disease, one had glycogen storage disease, and 
five had miscellaneous causes. 

Among the 87 children, 76 shunt operations and 17 direct 
procedures were performed for management of bleeding. Thirty- 
three patients underwent end-to-side portacaval anastomoses, 17 
(51.5%) of whom rebled, two underwent reoperation, anc 18 died 
(54.5%). Three (87.5%) of the eight children who underwent 
side-to-side portacaval shunts experienced rebleeding. one under- 
went reoperation, and five (62.5%) subsequently died. Fourteen 
(63.6%) of the 22 patients who had splenorenal shunts experienced 
rebleeding; one underwent reoperation and 13 died postoperative- 
ly (59.1%). Of the nine patients who had cavomesenteric shunts, 
three (33.3%) rebled and four (44.4%) died of complications of IPH. 
The distal splenorenal shunt (three operations and one [33.3%] 
rebled) and the interposition H graft (one operation) using 
autologous internal jugular vein were successful in :he few 
patients in whom they were used, and recent reports recommend 
these shunts in preference to those used more commonly in 
previous years. Thus, 40 children died after 76 shunt operations for 
IPH, a mortality of 52.7% which is more than ten times that after 
shunts for EPH, and 38 (50%) rebled. 

Of the 17 patients who underwent direct operations performed 
for IPH, 14 experienced rebleeding (82.4%) and ten died (58.8%), a 
mortality approximately six times that after direct operations for 
EPH (Table 6). Variceal ligation, splenectomy alone, and variceal 
injection with sclerosing solution almost universally resulted in 
rebleeding, and nine children subsequently underwent shunt 
operations. None of the authors in this review, nor most other 
pediatric surgeons in the United States, have been able to 
duplicate the good results reported by Terblanche et al" with 
sclerotherapy for children with bleeding varices. 

The average number of bleeding episodes before an operation 


Table 5.—Management of Intrahepatic 
Portal Hypertension in Children 


No. of 
Cases 


Direct 


Operations Shunts 


Source, yr 


Trusler et al,’ 1962 


À 11 3 9 
Voorhees et al,’ 1965 31 2 29 
9 1 9 


Tank et al,” 1969 


Raffensperger et al," 1972 14 2 13 
Fonkalsrud, 1979* 22 9 16 


Total 87 17 76 
*E. W. Fonkalsrud, unpublished data. 


Table 6.—Direct Operations for Managemert 
of Intrahepatic Portal Hypertension in Children 


Type of No. of No. With No. No. 
Operation Operations Rebleeding Reoperated Died 


Variceal li- 
gation 4 
. Splenectomy 
alone = 
1 
3 


Variceal in- 
jection 


10 (58.8%) 


6 5 2 
2 2 1 
Esophageal 
resection 2 1 0 
7 6 6 
17 


Total (%) 14 (82.4%) 9 (52.9%) 
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was 1.3, the averege zge at the time of operation was 6.8 years. 
Recperation for Hleeding was less common in children with IPH 
(14.9%) than in those with EPH (46.2%), largely because in the 
former group the basic liver disease afforded a poor prognosis 
causing many to cie within one year. Of the 87 children with IPH, 
55 died during tke first five years after their last operation, a 
mortality of 58.2%, in contrast to the 10.1% mortality five or more 
years after eperations for EPH. The prevailing causes of death 
were hepatic failure, ascites with malnutrition, sepsis, and severe 
variceal hemorrhege. We were unable to classify mortality accord- 
ing to the type cf intrahepatic disease from the data provided in 
the reports. Of th» 32 children with IPH surviving more than five 
years beyond the r last operation, at least 18 are known to be in 
good health and ‘ree from recurrent hemorrhage. Five patients 
from the UCLA Hospital who are now more than ten years 
postshunt operan for IPH have minimal evidence of hepatic 
disease and no recurrent bleeding. Although none of the reports 
discussed the mortality with the first bleed due to IPH treated 
noneperatively, it is believed to approximate 50%. 


CONCLUSIONS 


In this retrospective review of reports by several authors 
of 253 chiléren with EPH, as well as 87 children with IPH 
who have undergone operations for control of variceal 
bleeding, a few general observations may be made regard- 
ing the long-term follow-up based on the type of manage- 
ment provided. Cavomesenteric shunts provided the best 
permanent relief from variceal bleeding due to EPH (80%) 
in children who had mesenteric veins suitable for shunting. 
Side-to-side splenorenal shunts and interposition H grafts 
were followed by a low incidence of thrombosis and 
rebleeding in tne few patients in whom they have been 


used. Because the central splenorenal shunt had a 47% 
incidence of rebleeding, it is a second-choice operation. 
However, makeshift shunts were followed by a 90% inci- 
dence of rebleeding, exceeding that for the preferred 
direct operations in patients who do not have suitable veins 
for an optimal shunt. Prophylactic shunts for EPH or IPH 
were not recommended by any of us. 

Direct operations to control hemorrhage from EPH were 
followed by a high incidence of rebleeding (74%). Partial 
esophagogastrectomy with colon interposition, as well as 
portal-azygous disconnection and esophageal or gastric 
transection,” are the best operations when a shunt is not 
technically feasible; almost half of the patients obtain 
long-term relief from bleeding. Repeated variceal injection 
with sclerosing solution between bleeding episodes offers 
promise as a relatively minor operation to prevent hemor- 
rhage, and may be helpful in controlling acute bleeding”; 
however, few of the reports reviewed for this study 
indicated sufficient experience from which to draw conclu- 
sions regarding the efficacy of the procedure. More than 
one fourth of the children with EPH can be managed 
successfully for long periods without operation. 

For children with variceal bleeding due to IPH, the 
underlying liver disease determines the prognosis. The 
ultimate mortality is approximately the same regardless of 
whether a shunt (53%) or direct procedure (59%) is per- 
formed. Rebleeding is less common after a shunt. More 
than half of the long-term survivors are in good health and 
free from recurrent bleeding episodes. 
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Gastric Volvulus in the Newborn 


Jire Idowu, MD; Delmar R. Aitken, MD; Keith E. Georgeson, MD 


* A review of the world literature has revealed only 11 cases of 
gastric volvulus symptomatic in the first month of life. To those 
11, this report adds two cases of intrathoracic organoaxial 
gastric volvulus that were observed in the first week of life and 
were managed operatively. Gastric volvulus should be consid- 
ered in the differential diagnosis of newborn infants initially 
observed to have persisting regurgitation, vomiting, and respira- 
tory distress. The diagnosis can be made with plain thoracoab- 
dominal roentgenograms and confirmed by upper gastrointesti- 
nal contrast studies. Prompt surgical management is indicated 
and should include reduction and fixation of the stomach and 
repair of associated anomalies. The results of early surgery are 
excellent. 

(Arch Surg 115:1046-1049, 1980) 


astric volvulus in the newborn is a rare surgical 
emergency requiring prompt recognition. A review 
of world literature that discusses gastric volvulus in chil- 
dren yielded only 49 cases in the 0- to 12-year age group.'* 
Of these, 26 cases (52%) were initially observed in the first 
12 months of life; 11 cases (22%) were initially observed in 
the first 30 days of life. To these data we have added two 
cases of ours that were initially observed in the first week 
of life. The 11 cases and our two constitute the 13 cases on 
which this report is based. 


REPORT OF CASES 


Case 1.-A 44-week gestational age male infant was first 
observed four days after birth with fever, progressive regurgita- 
tion, and respiratory distress. A cystic air collection located in the 
mediastinum and right lower lung field was noted on the chest 
roentgenogram (Fig 1). The esophagram and upper gastrointesti- 
nal roentgenographic series showed normal peristalsis, with the 
lower esophagus abnormally displaced to the right posterior 
mediastinum. The stomach was torsed on itself and displaced into 
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thelower mediastinum and the right side of the chest. Only a small 
amount of barium passed beyond a narrow, beak-like Gefermity of 
the distal stomach into the duodenum (Fig 2). 

The gastric volvulus was approached through a ninth irterspace 
thoracoabdominal incision. A lax esophageal hiatus with a right- 
sided intrathoracic stomach and an organoaxial vo vuius were 
found. There was a hernia sac formed by the attenuzted pleuro- 
peritoneal membrane. The gastrocolic ligament was absent. 
Through a counter incision in the diaphragm, the stomach was 
reduced, detorsed, and fixed in the abdomen by means of a 
posterior gastropexy. The esophageal hiatus was alse tightened. 
The patient had an uneventful recovery. 

Case 2.—The second patient was a male infant delivered at 36 
weeks' gestation weighing 2,500 g. The pregnancy was normal 
except for hyperemesis gravidarum. The baby was celivered by 
cesarean section because of a breech presentation. Apgar scores 
were 4 at one minute and 7 at five minutes. Immediate respira- 
tory distress was noted, which required intubation and ventilatory 
support with 100% oxygen. Resistance was encountered in an 
attempt to pass a nasogastric tube. A chest roentgenogran showed 
severe aspiration pneumonia and a right-sided intratheracic stom- 
ach with the nasogastric tube coiled behind the heart (Fig 3). 
Exploratory surgery was performed through a left posterolateral 
thoracotomy. An organoaxial volvulus with hypoplastic right lung 
was found. The hiatus was lax, but the gastroesophageal junction 
was undisplaced. There was no gastrocolic ligament or hernia sac. 
The stomach was detorsed and reduced. A circumferential counter 
incision was made in the diaphragm to facilitate exposure for 
Nissen's fundoplication and gastrostomy. A sigmoic colostomy 
was performed on the second day of life to deccmpress an 
imperforate anus. Several days after surgery, he was extubated 
and began breathing room air. The infant died at 4 weeks of age of 
progressive renal failure due to bilateral hypoplastic kidneys. 

Other associated anomalies found at autopsy included a patent 
ductus arteriosus, large patent foramen ovale, bicuspid aortic 
valve, Meckel’s diverticulum, accessory spleen, hypos»acias, and 
undescended right testicle. 


COMMENT 


Three types of gastrie volvulus are recognized anatomi- 
cally? First is the organoaxial volvulus in which the 
stomach rotates about the line that connects the cardia 
with the pylorus (the cardiopyloric line). Second is the 
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Fig *.—Chest rosntgenogram showing cystic air collection Fig 3.—Chest roentgenogram showing severe aspiration pneumo- 
located in mediass&num and right lower lung field. nia and right-sided intrathoracic stomach (arrows) with nasogas- 
tric tube coiled behind heart. 


Fig 2—Barium upper gastrointestinal roentgenographic study 
showing stomach torsed on itself and displaced into lower Fig 4.—Diagramatic representation of types of gastric volvulus; 
mediastinum and sght chest. left, mesenterioaxial; right, organoaxial. 
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Gastric Volvulus in the Newborn, 1941 to 1979 


Patient 
Source, yr Age, Days/Sex Type* 
Bastman,’ 1941 OA 


Initial Clinical 
Observation 


Hematemesis, melena 


Associated 
Anomalies 
Eventration of L hemidia- 
phragm 





Surgical Procedures 

None; died; autopsy findings: 
OA volvulus with gangrene 
and multiple perforations of 
stomach 

Paraesophageal hernia Celiotomy, reduction 

Congenital band from cur- Celiotomy, lysis of banc, reduc- 
vature to gastrohepatic tion 
ligament 

Adhesion of gastrocolic 
ligament to anterior 
abdominal wall 

Large, lax esophageal hia- Celiotomy, reduction, repair of 
tus hiatus, lateral gastropexy 

Vomiting, inability to Eventration of L hemidia- Celiotomy, reduction, repair of 
Pass nasogastric (NG) phragm eventration, pyloromyotomy, 
tube gastropexy 

Regurgitation, vomiting, Large, lax esophageal hia- L thoracotomy, reductian, re- 
cyanotic spell with tus pair of hiatus 
feeding 

Cole and Dickin- OA Coffee-ground-colored L Bochdalek's hernia, lax, 
son,' emesis attenuated gastrohepatic 
1971 and gastrocolic liga- 

ments 

Campbell et al’ MA Vomiting Eventration of L hemidia- 

1972 e phragm, lax, attenuated 
gastric ligaments 


Kidd,” 1948 ct OA 
Weiss," 1952 OA 


Regurgitation, vomiting 
Vomiting 


OA Vomiting Celiotomy, lysis of adhesion, 


reduction 
Helbig,’ 1966 MA Vomiting 


Torres,” 1968 MA 


McDevitt," 1970 ; OA 


Celiotomy, reduction; recurred 
4 days after operation 


Celiotomy, reduction, repair of 
eventration, gastrostomy 





DORUUTINGIUMMUCROP"NGUT e 


ae 


ae tae Sa AMET 


SP, TE 


INT 


B 


LU 


Campbell,* 1979 
Campbell,’ 1979 


Present study 


Present study 


MA 


MA 


OA 


Vomiting with upper ab- 
dominal distention 


Vomiting 


Regurgitation, vomiting, 
respiratory distress, 
fever 

Respiratory distress, 
resistance to passage 
of NG tube 


Eventration of L hemidia- 
phragm 

Eventration of L hemidia- 
phragm 

Large, lax esophageal hia- 
tus; absent gastrocolic 
ligament 

Large, lax esophageal hia- 
tus; absent gastrocolic 
ligament 


Celiotomy, reduction, repair of 
eventration, gastrostomy 

Celiotomy, reduction, repair of 
eventration, gastrostomy 

Thoracoabdominal incision, re- 
duction, repair of hiatus, 
postgastropexy 

L posterolateral thoracetomy, 
reduction, Nissen's tundopli- 
cation, gastrostomy 








*OA indicates organoaxial; MA, mesenterioaxial. 


TC 
Éooshicahié- oz ue. My vp 


Peritoneal 


fixation 








Fig 5.—Diagramatic representation of anatomical anchors of 
stomach. A 
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mesenterioaxial volvulus, in which the stomach rotates 
about the line that connects the middle of the lesser 
curvature with the middle of the greater curvature. Third 
is the mixed volvulus, in which the stomach rotates about 
both the organoaxial and the mesenterioaxial planes.** The 
degree of rotation varies from 180? to 360? (Fig 4). In the 
cases of this study, eight were organoaxial and five were 
mesenterioaxial gastric volvulus. Four were intrathorac- 
ic,“ and nine were subdiaphragmatic (Table). 

The normal stomach is fixed and prevented from rota- 
tion by the gastric ligaments: the gastrophrenic ligament, 
the gastrohepatic ligament, the gastrosplenic ligament, the 
gastrocolic ligament, and the peritoneal fixation of the 
duodenum (Fig 5). Absence or attenuation of these ana- 
tomical anchors results in abnormal mobility of the stom- 
ach and the potential for gastric volvulus. A normal 
diaphragm also serves to keep the abdominal viscera in 
place and to prevent abnormal displacement and volvulus. 
In gastric volvulus, anomalies of the diaphragm and gastric 
ligaments may occur alone or in combination. In our search 
of the literature, we found a high incidence of diaphrag- 
matic anomalies: five cases of eventration of the left 
hemidiaphragm; four cases of large, lax esophageal hiatus; 
and one case each of Bochdalek's hernia and paraesopha- 
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geal hernia. Furthermore, there were four cases of anoma- 
lies of the gastric ligninents and two cases of congenita 
band and adhesion." 

The symptomatology of gastric volvulus depanda on the 
degree of rotation and obstruction. Acute, subacute, and 
chronic clinical cases have been reported in children and 
adults.'^ In acute gastric volvulus of the newborn, persis- 
tent regurgitation and vomiting are common, initially 
observed symptoms (Table). The vomitus may contain bile, 
partially digested formula, or undigested formula, depend- 
ing on whether the stomach is partially or totally 
obstructed at the cardia or pylorus.’* Our two cases were 
first observed with respiratory distress. Gastrointestinal 
bleeding, both upper and lower, can occur as an initial 
symptom. The inability to pass a nasogastric tube or 
resistance to the passage of a nasogastric tube are sugges- 
tive of gastric volvulus." Upper abdominal distention 
may be present, depending on the type of volvulus, the 
degree of rotation, and the presence or absence of pyloric 
obszruction.''^* 

The radiographic findings are characteristic. The plain 
roentgenogram shows an abnormal gastric shadow above 
or below the diaphragm with the nasogastric tube arrested 
at the cardioesephageal junction or coiled in the stomach. 
The contrast roentgenegram shows a rotated stomach with 





a beak proximal to the obstructed pylorus. 

As noted above, gastric volvulus in the newborn is a rare 
surgical emergency. Lack of recognition or delay in diag- 
nosis may result in ischemia, gangrene, and perforation of 
the stomach. The subdiaphragmatic gastric volvulus is 
approached through the abdomen, and the intrathoracic 
gastric volvulus is best approached through a left postero- 
lateral thoracotomy. The surgical procedure is reduction 
and fixation of the stomach and repair of the associated 
anomalies where possible. Reduction alone may allow 
recurrence.' Fixation is easily accomplished by gastrosto- 
my, which also serves to decompress the stomach postoper- 
atively and can be used as a route for later feeding. 
Associated diaphragmatic defects, including a lax esopha- 
geal hiatus, eventration of the diaphragm, and diaphrag- 
matic hernia, should be repaired. Nissen’s fundoplication 
was performed in our second patient because the baby had 
severe aspiration pneumonia. 

One death occurred because the diagnosis was not made 
during life.’ Another death was due to renal failure 
associated with markedly hypoplastic kidneys. When the 
diagnosis of gastric volvulus is made without delay and is 
promptly managed, the morbidity and mortality should be 
low. 
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Invited Editorial Comment 


Gastric volvulus is a rare but life-threatening anomaly, which 
may occur ir the neonatal period. The clinical features are an 
assoeiation of respiratory embarrassment with signs of increasing 
gastric inlet and outlet obstruction, producing a dilated gastric 
compartment. The primary roentgenographic sign is an air- 
containing structure within the mediastinum or chest that must 
not be confused with a lung cyst, tension pneumothorax, or 
pneumomediastinum. In most cases of complete organoaxial vol- 
vulus, barium will delimit the tapered end of the esophagus and 
not enter the stomach, zs shown in Fig 2. The "upside-down 
stomach" is really an incomplete form of mesenterioaxial volvulus, 
whieh also requires immediate surgical correction. The stomach 
usual herniates through an enlarged hiatus but possibly via a 
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paraesophageal or posterolateral (Bochdalek’s) defect. We would 
not agree with the transthoracic surgical approach as the approved 
usual method even when the gastric volvulus seems to be above the 
“diaphragm”. The stomach can be reduced through an abdominal 
incision, the volvulus corrected, and fundoplication and fixation by 
gastrostomy performed without incising the diaphragm. Needle 
aspiration of gastric air may be necessary to reduce the acutely 
dilated stomach. Repair of a crural defect and search for asso- 
ciated gastrointestinal anomalies, such as congenital bands, is 
essential and is best accomplished through a transabdominal 
incision. 

RoBERT J. TOULOUKIAN, MD 

New Haven, Conn 
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Fetal Heart Rate Patterns in Infants 
in Whom Necrotizing Enterocolitis Develops 


A Preliminary Report 


Patricia Braly, MD; Tom Garite, MD; John C. German, MD 


* Perinatal changes in fetal heart rate (FHR) were monitored in 
infants in whom necrotizing enterocolitis (NEC) developed. 
Eleven of 16 monitoring strips indicated severe FHR changes 
consistent with perinatal hypoxia, two indicated mild changes, 
two indicated tachycardia alone, and only one was normal. 
Severe variable FHR decelerations indicating umbilical cord 
compression occurred in four cases, persistent late FHR decel- 
erations occurred in two cases, persistent late and severe 
variable FHR decelerations occurred in two cases, prolonged 
bradycardia occurred in two cases, and bradycardia with persis- 
tent late FHR decelerations occurred in one case. These findings 
confirm that NEC does occur in infants with perinatal hypoxia 
and indicate that intestinal ischemia may occur before delivery 
and after delivery from hypoxia and acidosis from lung disease, 
exchange transfusion, or sepsis. Perinatal monitoring may 
become an important determinant in identifying the infant in 
whom NEC will develop. 

(Arch Surg 115:1050-1053, 1980) 


Ithough necrotizing enterocolitis (NEC) has been recog- 
nized as a specific entity for almost 90 years, there 

are still unresolved questions regarding the etiology, pre- 
vention, and treatment.’ Most clinicians agree that several 
predetermining factors are important, including prenatal 
complications such as perinatal asphyxia, premature rup- 
ture of membranes, toxemia, and placenta previa; traumat- 
ic or difficult delivery; and postpartum complications such 
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as respiratory distress syndrome, umbilical vessel catheter- 
ization, exchange transfusion, and polycythemia.'* 

Necrotizing enterocolitis seems to occur most commonly 
in premature infants with a history of perinatal asphyx- 
ia." The Apgar score is a widely accepted method of 
evaluating the status of the fetus at the time of delivery.’ 
However, it is possible for the fetus to have undergone 
severe hypoxic injury in utero and still have a normal 
Apgar score at the time of delivery." Antepartum and 
intrapartum fetal heart rate (FHR) patterns are a more 
accurate method of determining the status of the fetus 
prior to delivery and may be a better indicator of the 
degree of hypoxic damage to the fetus at the time of 
delivery.7* A retrospective study was undertaken to 
determine if abnormal FHR patterns could be used to help 
identify the fetus at highest risk for the development of 
NEC. 


PATIENTS AND METHODS 


Fifty-five infants in whom NEC developed were admit:ed to the 
Neonatal Intensive Care Unit at the University of California 
Irvine Medical Center (UCIMC), Orange, Calif, between March 
1975 and December 1978. Of these infants, 29 were delivered at 
UCIMC; 19 were monitored for FHR patterns during either the 
antepartum or intrapartum period. Ten patients were not moni- 
tored, and three monitoring strips were inadequate for interpre- 
tation. The remaining 16 patients had FHR information that was 
adequate for interpretation. 

Women in labor at UCIMC are routinely connected to the FHR 
monitor. Fetal heart rate patterns may be obtained during the 
antepartum or intrapartum period indirectly by using an ultra- 
sound transducer applied to the maternal abdominal wall or after 
membranes are ruptured by the direct method of applying an 
electrode to the fetal scalp (Fig 1). Uterine contractions are 
simultaneously recorded by either a tocodynamometer placed on 
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Fig 1.—Direct fetal heart rate (FHR) monitoring equipment with scalp electrode for FHR 
and indwelling catheter for pressures during uterine contractions. FECG indicates fetal 


ECG. 


Fig 2.—Changes im beat-to-beat variability of fetal heart rate (FHR) 


with uterine contsactions. 


NORMAL FHR VARIABILITY 


Fig 3.—Fetal heart rate (FHR) acceleration is normal with fetal 


movement or uterine contractions. 
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Fig 4.—Fetal heart rate (FHR) decelerations are associated with various forms of 
fetal distress. UC indicates uterine contractions. 


the maternal abdomen or by an indwelling transcervical fluid- 
filled catheter connected to a pressure transducer. 

The FHR monitor strips of affected infants were reviewed for 
baseline heart rate and variability (Fig 2) and periodic decelera- 
tions and reactivity (ie, accelerations in the FHR are associated 
with either fetal movements or contractions; Fig 3). An example of 
a normal FHR response to head compression is shown in the top 
part of Fig 4; it shows an early deceleration. The FHR monitor 
pattern of a late deceleration in response to contraction is shown 
in the middle part of Fig 4; this indicates uteroplacental insuffi- 
ciency. Variable decelerations that indicate marked fetal hypoxia 
Secondary to cord compression are shown in the bottom portion of 
Fig 4. 

Infants in the NEC group were identified by roentgenographic, 
surgical, or autopsy findings. An NEC index was used to evaluate 
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cases of NEC and to determine the course of therapy for each 
infant. 


RESULTS 


Of the 55 infants in the NEC group, 29 were delivered at 
UCIMC; 16 of these patients were adequately monitored 
for FHR patterns. The birth weights of these infants 
ranged from 700 to 3,970 g; their estimated gestational age 
was 26 weeks to term; and their average Apgar scores were 
4.6 (one minute) and 6.5 (five minutes.) 

Eleven of the 16 patients (70%) showed clinically impor- 
tant patterns that are associated with severe fetal hypoxia. 
Two patients had somewhat important patterns (ie, fetal 
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tachycardia sugrestive of fetal compromise). Three of the 
16 patients had essentially normal FHR patterns without 
evidence of climieally important fetal distress, but one 
survived an abmaptio placentae after his monitoring had 
been terminated. Of the 11 patients with FHR patterns 
indicating severe fetal hypoxia, four infants had severe 
variable decelerations that are associated with compres- 
sion of the umb lical cord; two had persistent late deceler- 
ations that signify uteroplacental insufficiency; two 
patients had both of these components; two patients 
showed a prolonzed bradycardia; and one patient had both 
late decelerations and bradycardia. A similar group of 
patients who w=re delivered at UCIMC during the same 
time period wese matched to the study patients by birth 
weight within 250 g and by estimated gestational age 
within two weexs; only three mildly abnormal FHR pat- 
terns were obse-ved in these infants in whom NEC did not 
develop. 


COMMENT 


Although numerous etiologic factors for NEC have been 
proposed, the fimal common pathway of injury is thought to 
be mucosal damage secondary to either hypoxia or differ- 
ential shunting of the blood flow away from the splanchnic 
bed.'^* According to Lloyd, when hypoxic shock occurs in 
the fetus or neomate, there is a redistribution of circulation 
diverting blood “rom the gut to the more vital cerebral and 
coronary circulation. Vasoconstriction of small vessels 
results in ischemia of the intestinal mucosa.*^** It is 
postulated that this ischemia causes a breakdown in the 
protective meckanism of the mucosa, thus allowing bacte- 
ria to invade the gut wall.^* 


Of the adequately monitored infants in whom NEC 
eventually developed, 70% had monitoring changes that 
indicated clinically important perinatal hypoxia. Only one 
of these infants had a normal FHR pattern, and this infant 
clinieally was observed to survive an abruptio placentae 
after the monitoring was discontinued. 

This study supports previous observations that NEC 
does occur in infants with severe perinatal hypoxia, which 
prior to this time was indicated by Apgar scores. This 
study also lends support to the speculation that redistribu- 
tion of blood flow away from the gastrointestinal tract 
during stress occurs not only after delivery but may 
originate in the antepartum period. 

Most authors stress the relationship of feeding prior to 
the development of the disease. Formula feeding has been 
postulated to increase the incidence of NEC by providing a 
metabolic substrate for the overgrowth of potentially 
pathogenic bacteria and by direct injury to the mucosa of 
infants given hyperosmolar feedings.'**° 

From this study, it was shown that infants who have 
antenatal or intrapartum FHR patterns indicative of 
clinically important fetal distress are at a high risk for the 
development of NEC. The ischemic injury considered to be 
the necessary precedent for the development of NEC may 
originate prior to or during delivery rather than after 
delivery. Because of the known importance of feeding prior 
to the development of NEC, we suggest that these infants 
be observed for three to five days for signs of stability 
before feeding. 

More work is necessary to define other perinatal factors 
that will reliably identify the infant at risk for the 
development of NEC so this disease can be prevented by 
withholding feedings of such high-risk patients. 
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package insert). 
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coccus Sp, and Peptosmeptococcus spp. 

In vitro synergism between Geopen (carbenicil- 
lin disodium) and gerzamicin sulfate has been 
demonstrated for certain strains of Ps. aeruginosa: 


Some newly emerging pathogenic strains of 
Herellea, Mima, Citrobacter, and Serratia have also 
shown in vitro susceptibility. 

Not stable in the presence of penicillinase. Most 
Klebsiella species are resistant. Some strains of 
Pse have developed resistance fairly 
rapidly. 

Contraindications: Known penicillin allergy. 
Warnings: Serious and occasional fatal hyper- 
sensitivity (anaphylactic) reactions have been 
reported in patients on penicillin therapy. These 
reactions are more apt to occur in individuals 
with a history of sensitivity to multiple allergens. 
Observe patients with renal impairment for 
bleeding manifestations and adhere strictly to 
dosage recommendations; if bleeding manifesta- 
tions appear, discontinue antibiotic and insti- 
tute appropriate therapy. 

Individuals with history of penicillin hypersensi- 
tivity reactions have experienced severe hyper- 
sensitivity reactions when treated with a cepha- 
losporin. Before therapy with a penicillin, care- 
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losporins, and other allergens. If an allergic re- 
action occurs, appropriate therapy should be in- 
stituted and discontinuance of carbenicillin 
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Usage in Pregnancy: Safety for use in pregnancy 
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Precautions: As with any other potent agent, it 
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system dysfunction, including renal, hepatic, 
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therapy. Emergence of resistant organisms, such 
as Klebsiella spp and Serratia spp, which may 
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Each gram contains 4.7 mEq sodium; in patients 
where sodium restriction is necessary, such as 
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tions and monitoring of cardiac status should be 
made. In a few patients receiving high doses, 
hypokalemia has been reported; periodic serum 
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potassium determinations should be made and 
corrective measures should be implemented 
when necessary. As with any penicillin prepara- 
tion, an allergic response, including anaphy- 
laxis, may occur, particularly in a hypersen- 
sitive individual. Cases of gonorrhea with a sus- 
pected primary lesion of syphilis should have 
darkfield examinations before treatment. In all 
other cases where concomitant syphilis is sus- 
pected, monthly serological tests should be 
made for a minimum of 4 months. 
Intramuscular injections should be made well 
within the body of a relatively large muscle (not 
into the lower and mid-third of the upper arm), 
and aspiration is necessary to help avoid inad- 
vertent injection into a blood vessel. Intrave- 
nous infusion should be given as slowly as possi- 
ble. Reconstituted solution should be discarded 
after 24 hours if stored at room temperature, af- 
ter 72 hours if refrigerated. Reconstituted Bulk 
Pharmacy Package solution should not be 
used for direct infusion. The maximum recom- 
mended dose is 40 gm per day; intramuscular in- 
jections should not exceed 2 gm per injection. 
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anaphylactic reactions. Gastrointestinal 
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Breast Cancer in Japan 
and the United States 


Epidemiology, Hormone Receptors, Pathology, and Survival 


Robert H. Yonemoto, MD 


* Breast cancer is the most common cancer among American 
women, whereas in Japan it ranks third behind gastric and 
uterine cancers. In spite of the relatively low incidence of breast 
cancer in Japan, a sharp increase in the frequency has been 
noted since 1966, which is decidedly related to change in dietary 
patterns in Japanese women. An increase of over 250% in dietary 
intake of fat has been noted during the past 15 years. Cancer is 
detected at an earlier stage in Japan as compared with the 
United States, and consequently the end result is significantly 
better. But the improved results could not be totally explained on 
the basis of early detection, since stage-for-stage the Japanese 
series appears to be consistently better than the US series by 
10% in their ten-year survival rates. 

(Arch Surg 115:1056-1062, 1980) 


ancer of the breast is the most common cancer (27% of 

all malignancies) among US women, whereas in 
Japan it ranks third behind gastric and uterine cancers in 
frequency. In spite of the relatively low incidence of breast 
cancer in Japan, a sharp increase in the frequency has been 
noted in the past decade that is decidedly related to change 
in dietary patterns in Japanese women. Cancer is detected 
at an earlier stage in Japan as compared with the United 
States, and consequently the end result is significantly 
better. But the improved results could not be totally 
explained on the basis of early detection since stage- 
for-stage the Japanese series appears to be consistently 
better than the US series by 10% in their ten-year survival 
rates. In June 1979, under the auspices of US-Japan 
Cooperative Cancer Research Program, I took an extensive 
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trip throughout the major cities of Japan to study the 
present status of mammary carcinoma. 


INCIDENCE 


The incidence of breast cancer in Japan is extremely low when 
compared with the United States and other Western countries. 
Segi and Kurihara' in 1966 showed that the deata rate due to 
breast cancer in Japan was four in 100,000 persons, which was the 
lowest among the 24 countries surveyed. The incidence is approx- 
imately one fifth of that in the United States. Whereas breast 
cancer in the United States is the No. 1 killer amcng malignant 
disease in women, in Japan it ranks third behind gastric and 
uterine cancers. 

The breast cancer incidence by age per 100,000 pesons is shown 
in Fig 1. The unique feature of the Japanese womea is that after 
menopause the cancer incidence by age precipitously decreases, 
whereas in the Western countries the incidence continues to 
increase even well into the 80s. 

On the average, cancer occurred approximately ten years earlier 
among Japanese women as compared with US women. The peak 
ineidence in Japan and the United States was found to be at 
approximately 46 and 55 years of age, respectively (Fig 2). As Fig 
2 shows, the majority of the cases in Japan occurred between the 
ages of 35 and 50 years, whereas in the United States breast 
cancer still remains an old-age disease with an almost constant 
age-specific incidence between ages 40 and 70 years. 

A rapid increase in breast cancer was noted between the years 
1965 and 1975 by the National Vital Statisties Survey (1955-1975) 
in Japan (Fig 3). The major increase in breast cancer was noted in 
the age bracket of 45 to 54 years, where a 51% increase was noted 
in this survey. The sharp increase started to maaifest itself in 
1965, whereas until that time the rate was relatively constant. In 
comparison with the marked shift of increase in breast cancer in 
Japan, the US incidence has remained relatively constant since 
1930. 


HORMONAL FACTORS 


Because of the strikingly low incidence of breast cancer in Japan 
in comparison with the United States or Wes-ern European 
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Fig *.—Age-spec-tic incidence of breast cancer in women of five 
countries in 196€. Solid line indicates the United States. Adapted 
from Sakamoto et al." 


PERCENT OF ALL BREAST CANCER 


20 x 40 50 60 70 80 


AGE BY DECADES 
Fig 2.—Age cistricution of breast cancer in Japanese and US 
series. Note differences in peak age and distribution pattern in 
both countries. 


countries, extensi-2 investigation has been carried out to study 
the hormonal stase of native Japanese women compared with 
migrants to Hawaii and the mainland United States. With expo- 
sure to the wester: style of diet and environment, a change in the 
hormonal milieu has lec to a gradual increase in the incidence of 
breas- cancer to = point where second- and third-generation 
Japanese living in'tFe mainland United States now have a breast 
cancer risk approathing that of white Americans. 
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Fig 3.—Change in annual number of deaths due to breast cancer 
in Japan between 1950 and 1975. Adapted from Hirayama.’ 


A receptor protein within the cancer cell is responsible for the 
estrogen stimulation of the mammary tissue. Among the estrogen 
fractions, estriol is the main fraction that stimulates the mamma- 
ry tissue. 

Lemon et al* first observed that women with previously 
untreated breast cancer excreted subnormal concentrations of 
estriol in the urine relative to estrone and estradiol. From this 
they advanced the hypothesis that estriol may be protective in the 
steroid-induced cancers of the breast and endometrium and that 
populations at lower risk tend to synthesize proportionately more 
estriol. The estriol quotient, 


estriol (E,)/(estrone [E,] + estradiol [E,]), 


was normally low among 71% of patients with breast cancer as 
compared with controls. MacMahon et al showed that the young, 
nulliparous, white high-risk women excrete significantly larger 
amounts of estrone and estradiol than Oriental low-risk women. 
Dickinson et al* described the estriol ratio in young Japanese 
women in Hawaii as resembling that of US women more than that 
of native women in Japan. 

While abnormal androgen metabolism has been implicated in 
the causation of breast cancer, the Japanese women were found to 
have low rather than the expected high etiocholanolone excretion. 
In spite of these conflicting data, Bulbrook* has had some success 
in segregating a high-risk population. 
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NUTRITION AND CANCER 


Because of their unique migratory history, the Japanese women 
have provided an interesting opportunity to lend themselves to the 
study of the etiologic role of changing environmental factors. An 
early study by Haemszel and Kurihara’ indicated that during the 
years 1949 through 1962 only a slight increase in the breast cancer 
incidence occurred in first-generation (issei) Japanese emigrants 
to the United States and their offspring (nisei). Therefore, the 
conclusion was drawn that there were genetic, endocrine, and 
immunologic factors that controlled the differences between the 
incidence in migrants to the United States as compared with the 
US women.’ According to the registry data of Japan, Hawaii, and 
the National Cancer Survey of the United States, recent informa- 
tion indicates that the incidence of breast cancer during 1969 
through 1971 among the first-generation Japanese emigrants who 
were aged 35 to 64 years and living in the San Francisco Bay area 
had increased to almost three times that for Japanese women 
living in Japan and approached half that for white American 
women. The incidence in the issei, who were 65 to 71 years of age, 
was more than seven times greater than for Japanese women 
living in Japan and slightly more than half than for white 
American women. Likewise, an increased incidence of breast 
cancer was noted among Japanese-American women (nisei) and 
was found to be rapidly approaching the incidence for white 
American women. Therefore, one must conclude that environmen- 
tal factors (such as diet, socioeconomic pattern, etc) have 
influenced importantly the increasing risk of breast cancer among 
Japanese women born and raised in the United States who are of 
the second and third generations. 

Through extensive prospective studies, Hirayama’ found that 
human breast cancer positively correlated with annual per capita 
consumption of fats and oils (Fig 4). Among dietary fat, it appears 
that pork consumption has increased significantly in Japan, thus 
contributing to the striking increase in the incidence in Japanese 
women. A large population prospective study, “Health Conse- 
quences of Selected Risk Factors,” has been in progress in Japan 
since the fall of 1965. A total of 142,857 women aged 40 years and 
older in 29 health center districts in Japan have been closely 
followed up to determine the risk factors and the death rates from 
various cancers. As given in Table 1 (Hirayama’), a higher 
standardized mortality ratio (SMR) for breast cancer was 
observed in women who ate meat daily; the SMRs were 1.26 and 
2.38, in age groups 40 to 54 years and 55 and older, respectively. 
These high-risk women belonged to the upper socioeconomic 
status group. 

It is of interest to note that the dietary fat intake was 52 g/day 
in Japan and 155 g/day in the United States in 1973. In the 
1957-1959 survey, the dietary fat intakes were 23 g and 143 g, 
respectively. Among the nutritional elements studied, the dietary 
fat intake showed the most striking increase in Japan during the 
past decade. 

With the changing pattern of diet in Japan there have been 
marked changes in the growth pattern of children. Early onset of 
puberty and menarche with delay in menopause have been noted. 
According to the Registry of Mammary Carcinoma patients in 
Japan (1975), which is produced by the Joint Committee for 
Mammary Cancer in Japan, the average height among patients 
with breast cancer was approximately 5 cm taller than the national 
norm (by age bracket), and the weight was found to be an average 
of 8 kg heavier than the national norm. This excess in height and 
weight was found to be statistically significant. These findings 
are consistent with DeWaard’s study, which showed (1) that height 
and weight both contributed as risk factors for breast cancer and 
(2) that in women who are both tall and obese the risk factor may 
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Fig 4.—Change in intake of selected nutrients in Japan from 1955 
to 1973 (ratio of intake in 1950 to intake in given year). Adapted 
from Hirayama.” 


Death Rate 
per 100,000} 

en EN 

Observed No. of Standard- 
Person-Years Deaths Crude ized 


Age, Meat 
yr Intake 
40-54 


Daily 57,477 


Occasional, 
rare, none 


688,590 
> 55 
Daily 
Occasional, 
rare, none 


*Adapted from a prospective study in Japan by Hirayama.’ 

+The ratio for the crude death rate for the 40- to 45-year-old group was 
1.30; the standardized, 1.26. The ratio for the crude death for the 55-year 
and older group was 2.30; the standardized, 2.40. 


be as high as 3.6-fold.* 

According to a Survey of Human Milk conducted between 1972 
and 1977 in the Osaka (Japan) Prefecture, a gradual increase in the 
milk fat from 2.59% to 3.58% was noted during this five-year span 
(S. Kunita, MD, oral communication, July 1980). This change 
reflects the changing dietary habits of the lactating mothers and 
may conceivably have a long-lasting effect on the infants. 
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Fig 5.—Age-specitic mortality due to breast cancer in single and 
married Japanese women (solid lines) and in US white women 
(broken line). Adapted frem Hirayama.’ 


Table 2.—Percent of ER+ Breast Cancer 
According to Menopausal Status* 


Studies, % (N) of Subjects 

























Japanese 
57(512) 
59(548) 
56(207) 
50(341) 
*ER indicates positive estrogen receptor. 
{Data are from McGuire et al. 
{Data are from Trams and Maass." 


§The difference between the American and Japanese samples is signif- 
icant at P < .001 by x? test. 


Americant 
59(184) 
79(296) 


Germani 
37(36) 
42(81) 





Premenopausal - 
Postmenopausal 

0-5 yr 
25yr 






















FEPRODUCTIVE FACTOR 


The age-specifie mortality for single women in Japan is quite 
close to the rate for US white women, whereas for married women 
the mortality is much lower (Fig 5). If women marry, whether they 
are nonparous or not, the risk of breast cancer developing is 
significantly lower zhan for single women. Concomitantly, the risk 
further decreases zs the namber of children increases. According 
to the prospeetive study performed in 1966 through 1975, nullipa- 
rous unmarried women had a breast cancer mortality of 44.3 per 
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100,000 as compared with 26.0 for nulliparous married women. 

According to Yuasa and MacMahon,’ the age of first delivery 
likewise plays a major role in protecting the women from breast 
cancer. The risk increases to 3.6 per 100,000 if first delivery is at 
age 35 years as compared with age 20 years. The relative risk of 
breast cancer also increases to 2.2 if menarche was at younger 
than age 13 years as compared with age 17 years in Japan. 


HORMONE RECEPTORS 


The hormone dependency of breast cancer has been known for 
nearly a century. Approximately 30% of women with breast cancer 
respond to hormonal manipulation. Beatson was the first surgeon 
who performed oophorectomy successfully to alter the course of 
mammary cancer in 1896. In 1972, Jensen’? observed that a 
cytoplasmic protein, the estrogen receptor (ER), was responsible 
for the uptake of estrogen by breast cancer tissue. The discovery 
of ER protein led to the hypothesis that measurement of the ER in 
breast cancer tissue might predict the degree of hormonal depen- 
dency of the tumor. The concept originally proposed by Jensen has 
been supported by the laboratories of McGuire et al and other 
western workers.'* 

In Japan, Matsumoto and his colleagues have reported their 
results of ERs in 1,060 females and progesterone receptors (PgRs) 
in 470 females with breast cancer." In general, their results 
parallel fairly closely those of the United States and the Western 
world, with the exception of one major point. As given in Table 2, 
the premenopausal estrogen receptor positiveness (ER+) was 
found to be similar to that of the postmenopausal group (ie, 57% vs 
59%, respectively). Compared with the American series reported 
by McGuire, this is significantly different from the US data that 
showed that a higher percentage (79%) of postmenopausal women 
have ER + in their breast cancer tissue. The series reported from 
Germany by Trams and Maass” showed results resembling the 
Japanese series in that no significant difference between premen- 
opausal and postmenopausal patients was noted. As given in Table 
2, the rate of ER + breast cancers in 548 postmenopausal Japanese 
patients was significantly lower than that in the 296 postmeno- 
pausal US patients, although the rates in the 512 premenopausal 
Japanese and the 184 premenopausal US patients were similar. 

Although the survival rate will be discussed later, it is pertinent 
to mention that whereas the survival rate among premenopausal 
(especially young) patients is poor in the United States, the 
Japanese premenopausal patients did much better than their 
American counterparts. According to the survey of Sakamoto et 
al,'^ the series from Vanderbilt indicated that the postmenopausal 
patients, in spite of high ER+ sites, showed a poor survival rate. 
This is hard to explain. 


Objective Response to Hormonal 
Manipulation According to ER Assay 


Of 82 ER- Japanese patients with breast cancer, 41 (50%) 
responded to endocrine therapy whereas only 5 (9%) of ER- 
negative (ER—) patients with breast cancer responded to similar 
treatments. These data compare favorably with the clinieal corre- 
lation obtained from the collective series of 400 cases of breast 
cancer in the Western countries.'? 


Estrogen Levels and Tumor Response 
to Endocrine Manipulation 


The data from Matsumoto and colleagues'*" indicate that the 
level of ER protein did not correlate with the degree of response. 
This is in contradiction to the Osborne and McGuire report, which 
showed a distinct correlation between ER level and response to 
endocrine therapy. 
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When menopausal status and tumor response to endocrine 
therapy were examined in the Japanese series, 58% of the 
premenopausal and 59% of the postmenopausal ( > five years 
after menopause) patients with ER+ responded, but only 33% of 
the perimenopausal (zero to five years after menopause) patients 
with ER+ responded, which is of interest. In the ER— group there 
was essentially no difference between premenopausal and post- 
menopausal patients except that postmenopausal patients with 
onset more than five years after menopause showed no response to 
endocrine therapy. 


Progesterone Receptor Assay 


Since the PgR is an end product of estrogen action, the 
measurement of PgR in breast tumor specimen has been proposed 
as a method of determining the presence of an intact estrogen 
response pathway, thereby providing a better marker of the 
hormone dependence of a tumor. Large-scale studies thoughout 
the world indicate that approximately one third of the breast 
cancers have both ER and PgR. According to US series, ^ when 
both ER and PgR were negative, the response to hormonal 
manipulation was found to be 5% among 98 patients examined; 
whereas, if both ER and PgR were positive, 79% responded. When 
ER was positive and PgR was negative, the response rate was in 
between (26%). The Japanese series is similar in that if both ER 
and PgR were negative, the response was 10%, and if both were 
positive, 60%, which is less than in the US series. When ER was 
positive and PgR was negative, the response was 36%. Thus, the 
accommodation of ER and PgR assays in breast cancer slightly 
improved the predictability over ER assays alone of endocrine 
response of tumors in Japan. 

With increasing ER content, the rate of PgR+ arose. These 
observations correlated very well between the US and Japan 
series. In Japan 36% (171/474) of breast cancer tissues revealed 
measurable amounts of PgR. This rate is slightly lower than those 
reported in the Western countries. 

In conclusion, the survival advantage of Japanese patients with 
breast cancer cannot be explained by tumor ER + or PgR + rates. 
The PgR was found to be present in 51% of ER+ patients with 
breast cancer but in only 13% of ER- patients. ; 


PATHOLOGY 


Cancer of the breast in Japanese women is detected and treated 
at an earlier stage than in US women. Therefore, the size of the 
tumor is uniformly smaller and the incidence of nodal metastasis 
is consistently less. 


Nodal Status 


Table 3 gives three series from different eras comparing 
Japanese with US women regarding the nodal status at the time 
of surgery. Japanese women consistently showed a lesser degree 
(percentage) of nodal involvement in the three comparison series. 
When the numbers of involved nodes were compared, the US 
series consistently had a higher proportion of patients with a 
greater number of lymph node involvements. 


Tumor Size 


The size of the primary tumor as measured in the surgical 
specimen was consistently smaller in the Japanese series. In 
general, the US women appeared to have a higher incidence of T3 
lesions as compared with their Japanese counterparts. 


Histologic Classification 


The Japan Mammary Cancer Society has approximately 300 
institutions participating in a rigidly controlled study which has 
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Table 3.—Nodal Status of Japanese 
and US Women With Cancer of the Breas: 





Node, 9 
No. of e 
Patients Positive Negative 
















CIH 
vs 





MSKCC (1963)* 
Osaka 
vs 





RPMI (1977) 
CIH 
vs 


VUH (1979)} 


*Comparison between Cancer Institute Hospital (CIH), Tokyo (1946- 
1950) and Memorial Sloan-Kettering Cancer Center (MSKCC), New York 
(1953-1955).'* 

TComparison between Osaka (Japan) University and Roswell Park 
Memorial Institute (RPMI), Buffalo, NY (1957-1968).” 

iComparison between CIH and Vanderbilt (Tenn) University Hospital 
(VUH) (1956-1976). 


adopted the following type of classification (Table 4. The "com- 
mon type" corresponds to the ductal carcinoma in the United 
States and is further subclassified into papillotubular, medullotu- 
bular, and scirrhous types according to the dominant features. The 
papillotubular form carries the best prognosis and the scirrhous 
form, the poorest. When one examines the entire series, scirrhous 
carcinoma comprises half of the common types of carcinoma, 
whereas the papillotubular and medullotubular forms account for 
25% each. Lobular carcinoma, whether in situ or infiltrating, was 
found to be rare in Japan (Table 4). 

The definite correlation between the histologic pattern and the 
incidence of nodal metastasis was detected. The scirrhous carcino- 
ma, which carries the poorest prognosis, showed a higher percent- 
age of nodal metastasis (60%) as compared with the medullotubu- 
lar (4596) and papillotubular (3596) carcinomas. 

A comparison has been made between the Cancer Institute 
Hospital, Tokyo, and the Memorial Sloan-Kettering E ospital, New 
York, regarding the histologic diagnosis and five-year survival 
rate.'* The classification was made by a single pathobgist accord- 
ing to the standard of 1963. According to this series (Table 5), a 
greater percentage of infiltrating duct carcinome was noted 
among the US patients as compared with the Japanese patients 
(839; and 72%, respectively). Also, there was a slightly greater 
percentage of medullary carcinoma and comedo carcinoma among 
the Japanese series. 

A similar comparison study was made between the Tokyo 
Cancer Institute Hospital and Vanderbilt (Tenn) University Hos- 
pital in 1979 (Table 4.) The classification was made according to 
the Japan Mammary Cancer Society classification method, and all 
of the slides were reviewed by the same pathologist. Again, a more 
favorable distribution of histologic types was noted among the 
Japanese women as compared with the American women. 

Considerable importance is still being placed on the detection of 
sinus histiocytosis (SH) among Japanese investigators.” When SH 
was positive, ten-year survival was found in 6496 of cases; with SH 
negative, in 29% of cases. Positivity of SH also correlated with the 
rate of axillary node metastasis. When the axillary nodes were 
negative, SH was positive in 92% of cases (44/48). When axillary 
nodes were positive, SH was noted in 73% of cases (37/51) (O. Abe, 
written communication, 1978). A similar observation was made by 
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CIH (1956-1965) 


No. (%) of 
Cases} 
Noninfiltrating 36(3.8) 


nfiltratinc 
Common type 
Papillotub:Jar 


Medullotuisular 
Scirrhous 
Special type 
Mucous 
Medullotuisular with lymph infiltration 
Lobular 
Squamous cell 
Carcinosa-coma 
Page*s 


230(24.6) 
138(14.7) 
457(48.8). 


36(3.8) 
16(1.7) 
14(1.5) 

1(0.1) 
0(0.0) 
8(0.9) 

936(100.0) 





No. of 
10-yr No. eid: of 10-yr 
Mrs 


VUH 70-0 ose ER 967) 
ee "^ of 


Dune 


32(10.0) 
51(15.9) 
196(61.3) 


6(1.9) 
3(0.9) 
24(7.5) 
1(0.3) 
1(0.3) 
3(0.9) 
320(100.0) 


*SIH indicates Cancer Institute Hospital, Tokyo; VUH, Vanderbilt (Tenn) University Hospital." 


T hese are the sumbers of cases followed up for more than ten years. 
T hese are the sumbers of patients surviving more than ten years. 


infiltrating duc carcinoma 


infiltrating lob. lar carcinoma 
Medullary carzinoma 
Zomedo carcisoma 
Gelatinous carcinoma 
eet c arenes 





“MH indicates Memorial Sloan-Kettering Hospital, New York; CIH, Cancer Institute Hospital, Tokyo." 


the-Osaka University group, who thought that in addition to the 
importance of Sd, the Japanese women tended to have smaller 
lymph node metastasis even though the number of involved nodes 
may be the same (E. Yayoi, MD, oral communication, July 1980). 


COMMENT 


The observacion of an increased incidence of breast 
cancer in Japar and studies of migrants to Hawaii and the 
Un-ted States strongly suggest an environmental factor as 
a ceusative agent rather than genetic, endocrine, or immu- 
nolegic factors The prospective studies of Hirayama imply 
thas changing dietary habits to a higher fat intake, 
especially in the form of pork, is associated with higher 
incidence of breast cancer. A similar correlation has been 
shown on a werldwide basis. There is ample evidence to 
ind cate that obesity and increased height, which result 
from a Western type of diet high in fatty content, lead to 
an ncreased ircidence of breast cancer. 

Among the various theories advanced on the subject of 
nutrition and cancer, the one suggested by Tannenbaum”? 
appears to be r-ost pausible. He explains that isocaloric fat 
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ingestion (1) leads to an increased solvent action that 
results in prolonged and intensified exposure of target 
tissues to carcinogenic hydrocarbons and steroid hormones 
and (2) leads to direct metabolic augmentation of carcino- 
gens, or both. 

Obesity is also an important factor in the efficient 
conversion of androstenedione (derived from. ovaries and 
adrenals) to estrone. Another interesting observation was 
made by Hill et al,” who postulated that intestinal and 
aerobie bacteria can produce steroid estrogens from di- 
etary fats, bile steroids, and other ingested substrates. 


This observation correlates well with the similar geograph- 


ic distribution of colon and breast cancer. 

Other risk factors (such as genetic factors, socioeconomic 
status, menstrual history, and reproductive pattern) in 
breast cancer are well known. The interaction between 
nutrition and these other factors must be clarified. 
Although known carcinogens are rare in breast cancer, 
Hirayama showed that a highly mutagenic chemical AF2 
(2-2 furyl-83-5-nitro-2 furyl acrylamide), a common food 
additive for fish, meat, ham, sausages, bean curd, etc, in 
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Japan, when coupled with high animal fat intake showed 
the highest correlation with incidence of breast cancer. 
Thus, promotional agents such as AF2 must be detected 
and eliminated to reduce the incidence of breast cancer. 

Much is to be learned by the changing trends of breast 
cancer in Japan and its etiologic role. A multidisciplinary 
approach to study the effects of nutrition, hormonal fac- 
tors, and genetic factors with other promotor factors is 
desperately needed. 


This investigation was sponsored by the US-Japan Cooperative Cancer 
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Presented here is the most current 
bibliography of papers concerning the 
use, and effectiveness, of GORE-TEX 
vascular grafts. 

We are pleased with the number 
of surgeons who have chosen to work 
with, and report on, GORE-TEX 
grafts. The papers listed here represent 
the independent findings of respected 
surgeons, none of whom are connected 
with Gore. 

We are particularly pleased that 
the most recent papers are at least as 
positive in their findings as the early 
ones. And that reported patency rates 
continue tohold firm, even as the 
rate of use increases. 

We still believe that prudence 
and experience indicate the saphenous 
vein as the graft of choice, whenever 
it is available, in good condition, and 
when its removal would not increase 
surgical risk. But the more data we 
accumulate, the more certain we 
become that the GORE-TEX graft is the 
next-best alternative to autografts. 

We wish we had a more substan- 
tial body of long-term clinical data 
(five years follow-up and beyond) to 
offer you as proof. But that is simply 
a matter of time and circumstance. 
Our longest-term patients are just now 
reaching the five-year mark; others 
will soon follow. As our clinical data 
is updated, we'll continue to publish 
the results, so that you can stay in- 
formed of long-term patency. 


Free reprints, 
test-pack. 


You can have your choice of any 
of the papers listed below, just by using 
the coupon in this advertisement. 

In addition, so that you can test 
the handling and suture-holding 
characteristics of GORE-TEX grafts 
' in the most meaningful fashion, we'll 
also be glad to send you a test kit. This 
kit, not intended for actual surgery, 
includes a short length of GORE-TEX 
graft and a 6-0 double-armed suture. 
Just check the appropriate box. 


a. The Expanded Polytetrafluoroethylene Graft 
M. Haimov, M.D., Archives of Surgery 114: 
673-677, 1979; copyrighted by American Medical 
Association, Chicago, Illinois. 

b. Expanded Microporous Polytetrafluoroethylene 
as a Vascular Substitute: A Two Year Follow-Up 
C. D. Campbell, M.D., Surgery 85: 177-183, 1979; 
copyrighted by The C. V. Mosby Company, 

St. Louis, Missouri. 

c. Comparison of Expanded Polytetrafluoro- 
ethylene and Autologous Saphenous Vein Grafts 
in High Risk Arterial Reconstructions for Limb 
Salvage Frank J. Veith, M. D., Surgery, Gynecology 
& Obstetrics 147: 749-752, 1978: copyrighted by 
The Franklin H. Martin Memorial Foundation, 


Report of the First 110 Consecutive Cases for Limb 
Salvage Frank J. Veith, M. D., The Journal of the 
American Medicai Association 240: 1876-1879, 
1978; copyrighted by The American Medical 
Association, Chicago, Illinois. 

e. Nonvein Bypass in Below-knee Reoperation 

for Lower Limb Ischemia John J. Bergan, M. D., 
Surgery 84: 417-424, 1978; copyrighted by The 

C. V. Mosby Company, St. Louis, Missouri. 

f. Initial Experience with the Polytetrafluoro- 
ethylene Graft for Limb Salvage: A Report on 
Twenty Patients P. D. Fry, M. D., The American 
Journal of Surgery 136: 193-197, 1978; copyrighted 
by Technical Publishing Company, New York, 
New York. 

g. The Use of Expanded Microporous Polytetra- 
fluoroethylene for Limb Salvage: A Preliminary 
Report C. D. Campbell, M. D., Surgery 79: 485-493, 
1976; copyrighted by The C. V. Mosby Company, 
St. Louis, Missouri. 

h. Physical Characteristics of Implanted Poly- 
tetrafluoroethylene Grafts — A Preliminary Report 
Richard F. Kempczinski, M. D., Archives of Sur- 
gery, 917-919, 1979; copyrighted by The American 
Medical Association, Chicago, Illinois. 


2. Extra-anatomical Use 

a. Extra-Anatomic Bypass with Expanded Poly- 
tetrafluoroethylene C. D. Campbell, M. D., 
Surgery, Gynecology & Obstetrics 148: 525-530, 
1979; copyrighted by The Franklin H. Martin 
Foundation, Chicago, Illinois. 

b. New Approaches to Limb Salvage by Extended 
Extra-Anatomic Bypasses and Prosthetic Recon- 
structions to Foot Arteries Frank J. Veith, M. D., 
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a. Vascular Access: Long-term Results, New 
Techniques W. Peter Geis, M. D., Archives of Sur- 
gery 114: 403-409, 1979; copyrighted by American 
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Annals of Surgery 189: 101-105, 1979; copyrighted 
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c. Expanded Polytetrafluoroethylene as Dialysis 
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g. Polytetrafluoroethylene Grafts for Arteriovenous 
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M. D., New York State Journal of Medicine 76: 
2152-2155, 1976; copyrighted by The Medical 
Society of the State of New York, Lake Success, 
New York. 
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a. Aorta-Pulmonary Artery Shunts with Expanded 
Polytetrafluoroethylene (PTFE) Tube S. Subra- 
manian, M. D., The Annals of Thoracic Surgery 
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Thoracic Surgeons. 
b. Repair of Type B Interruption of the Aortic 
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GORE-TEX vascular grafts are 
made of expanded, low density 
polytetrafluoroethylene (PTFE), rein- 
forced by a strong, fine lattice of 
the same material wound about the 
exterior. 

GORE-TEX vascular grafts 
are easy to handle and kink-resistant. 
They exhibit high suture-holding 
power. And they are, of course, fully 
biocompatible. Unlike knitted or 
woven prostheses, they do not require 
pre-clotting. 

GORE-TEX vascular grafts are 
available in a wide range of diameters, 
up to 22mm. 


Instructions 
for use. 


Opening the Package: 

Place one hand on the PVC blister tray 

and peel back the cover with the other hand. 
Remove the GORE-TEX graft from the tray 
using clean gloves or forceps. 


To Sterilize: 

Grafts may be sterilized using steam or gas 
techniques. Remove the graft from the PVC 
blister tray and repackage it for sterilization. 
Take care not to place the graft under heavy 
or sharp objects during sterilization which 
might crush the graft. Insure that you do not 
attempt to sterilize the label attached to the 
PVC blister tray with the graft, as the ma- 
terials on the label (inks and adhesives) may 
contaminate any objects in contact with the 
label during the sterilization cycle. 

Using a gravity displacement steam steri- 
lizer, autoclave at or above these minimum 
requirements: 270°F (132°C) for 15 minutes 
at 30 psi. Grafts must never be exposed to 
temperatures greater than 482°F (250°C). 
Using a pre-vacuum steam sterilizer, auto- 
clave at or above these minimum require- 
ments: 270°F (132°C) for 4 minutes at 30 psi. 
Grafts should never be exposed to tempera- 
tures greater than 482?F (2509C). 

Using gas, sterilize according to equipment 
instructions. 

Do not sterilize this graft by radiation tech- 
niques. 

The GORE-TEX graft may be sterilized many 
times without compromising its mechanical 
or structural integrity. If the graft is handled 
gently, with gloved hands or clean instru- 
ments and without undue manipulation, 
unused portions of the graft may be sterilized 
as often as necessary. Do not attempt to 
re-sterilize any unused graft portion that has 
been contaminated with blood or any foreign 
material. 
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I ere: 
1. Use a 5-0 or 6-0 non-absorbable suture 
with a cardiovascular needle for best results 
on graft diameters of 6mm or less. Larger 
sutures may be used with larger diameter 
grafts. Use only non-absorbable sutures. 


2. Intra-operative inspection of anastomoses 
using irrigant solutions may result in serum 
leakage when blood flow is established in 
the graft. To prevent this, care must be taken 
not to generate syringe pressures sufficient 

to force irrigant through the graft walls. Todo 
so will alter the hydrophobic (non-wetting) 
properties of GORE-TEX grafts. 

3. Trim grafts to desired length using sharp 
surgical instruments. Grafts should be han- 
dled with clean forceps or gloves. GORE-TEX 
grafts are not "elastic" Therefore, proper 
matching of lengths is essential. If the graft 
is cut too short, excessive stress may be 
placed on the sutures, vessel, or graft at the 
anastomosis. 

4. Bleeding from suture holes may be mini- 
mized by using as small a suture needle as 
possible; and by following the curve of the 
needle through the graft wall. Topical 
thrombin solution may be applied to the 
suture line in conjunction with Surgicel* or 
Oxicel* soaked in thrombin to aid in mini- 
mizing anastomotic bleeding. 

5. Ensure, when using this graft in blood 
access applications or where repeated 
needle punctures of the graft are nec- 
essary, that needle puncture sites 

are spaced apart along the accessible 
subcutaneous length of the graft. 
Repeated needle puncture of the 
graft at the same site, or within 
the same immediate area, 
may cause mechanical 
damage to the graft 


which could lead to hematoma, false 
aneurysm or true aneurysm. Patients should 
be carefully monitored to assure that this 
instruction is followed. 

Precautions: 

1. Do not pre-clot the graft. 

2. Do not cut the graft while holding under 


excessive tension. Doing so may cause separa- |J. 


tion of the outer layer. The GORE-TEX graft 


Should the outer reinforcing layer become 
frayed at the end of the graft, do not pull 

on or peel the outer layer from the base tube. 
Carefully trim off the portion of the graft 
where the outer layer is frayed. 

3. Do not allow the graft to become wetted. 
The normally hydrophobic GORE-TEX Vas- 
cular Graft can be wet with organic solvents 
such as alcohol or Betadine®; by excessive 
manipulation of the graft with blood prior to 
bringing it through the tunnel; or by for- 
cing irrigating solutions through the wall. 
Wetting prior to establishing blood flow 
may create a condition which could allow 
persistent plasma leakage. 

4. Do not puncture the graft repeatedly at 
the same site, or within the same immediate 
area. (See Instruction #4.) 


Please Note: 

Our animal data does not support the use 

of this graft in aorta-coronary bypass applica- 

tions. We have insufficient clinical data on 

which to base any conclusions regarding 

this application. We 

also have insuffi- 

|. cient data on which 

to recommend 

its use as patch 

material. 





























is a composite structure consisting of an inner | LMA 


base tube and a thin outer layer which 
reinforces the base tube to prevent aneurys- 
mal dilation. Do not use any portion of a 
GORE-TEX graft which has damage to, or 
separation of, the outer layer of the graft. 


*Surgicel is a registered trademark of Surgikos 
Johnson/Johnson 

*Oxycel is a registered trademark of Parke-Davis, Ine. 

*Betadine is a registered trademark of 
Purdue Frederick Co., Norwalk 

®GORE-TEX is a registered Trademark 
of W. L. Gore Associates. 
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Nonpalpable Breast Lesions 


Discovered by Mammography 


Richard Solmer, MD; Jordan Goodstein, MD; Carl Agliozzo, MD 


* Specimen mammography has been used at our medical 
cenier since January 1€76, for the purpose of localizing and 
confirming the removal of mammographically identified, non- 
palpable breast lesions. Forty patients were studied between Jan 
1, 1976 and May 31, 1979, and 11 of these were found to have 
carcinoma. Nine oí this group had surgical procedures that 
included axillary lymph node excision and there were no patients 
with positive axillary nodes. Frozen-section diagnosis was used 
in 22 patients and found to correlate well with permanent section 
diagnosis, providing the frozen section was obtained from the 
most suspicious area of the specimen. Needle localization was 
used in 15 patients and was found to be of definite value in 
assuring excision of the mammographic abnormality. Three 
patients had a persistent mammographic lesion after the proce- 
dure was done and each of these was successfully managed by 
repeated biopsy using specimen roentgenography with needle 
localization. 

(Arch Surg 115-1067-1069, 1980) 


ast specimen roentgenography has been described as 

an adjuvant method in the routine study of all breast 
specimens in the selection of areas of the specimen for 
careful serial sectioning, and in the identification of lesions 
that might otherwise be overlooked. The yield of uncover- 
ing occult malignant neoplasm is low in nonselected cases, 
however,'* and, therefore, the primary clinical indication 
for specimen roentgencgraphy is in confirming the remov- 
al of nonpalpable breast lesions discovered by mammogra- 
phy." For this purpose, a specimen radiography unit 
(Faxtron) was installed in the Department of Pathology at 
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our medical center in November 1975 and the resulting 
experience with the technique of specimen roentgenogra- 
phy forms the basis of this report. 


METHODS 


This is a retrospective review of all patients in whom breast 
specimen roentgenography was performed for the clinical indica- 
tion of confirming removal of a suspicious mammographic abnor- 
mality between Jan 1, 1976 and May 31, 1979. In each case, the 
breast specimen underwent roentgenography and was compared 
to the mammogram, either by the pathologist or the radiologist, 
and the surgeon was advised as to whether the mammographic 
abnormality appeared to have been excised. The specimen was 
then sliced and again underwent roentgenography for the benefit 
of the pathologist in further localizing the suspicious area. Preop- 
erative needle localization was used in 15 patients, generally being 
reserved for lesions situated more deeply in the breast. 


RESULTS 


There were 40 patients meeting the criteria described. 
All patients were female and the age range was 33 to 77 
years. In three patients, the procedure was performed 
twice because of failure of the initial procedure to remove 
the mammographic abnormality. In these cases, the proce- 
dure was successfully repeated using needle localization. 
The total number of breast biopsy specimens done at our 
institution during the concurrent time period was 340; 
thus, specimen mammography was used in approximately 
13% of all biopsies during this 34-year interval. There were 
11 patients, or 27.5% of the total group undergoing speci- 
men roentgenography, who were found to have the follow- 
ing carcinoma: of those that were malignant, three had 
intraductal careinoma, seven had infiltrating ductal carci- 
noma, and one had tubular carcinoma. Of those that were 
benign, 24 had fibrocystic disease or mammary dysplasia, 
including ductal hyperplasia, ductal hyperplasia with atyp- 
ia (three), sclerosing adenosis, lobular hyperplasia, lobular 
hyperplasia with atypia (two), intraductal papillomatosis, 
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apocrine metaplasia, and ductal ectasia frequently with 
multiple descriptive findings in the same patient, three 
had fibroadenoma, and two had inflammation and fibrosis. 
Of these 11 patients with malignant neoplasms, nine 
underwent modified radical mastectomy. Three of these 
also had an internal mammary node dissection according to 
an independent study at our medical center. (We do not 
advocate internal mammary node dissection routinely for 
breast cancers discovered by specimen roentgenography.) 
One patient with an intraductal carcinoma had a simple 
mastectomy, and another patient with intraductal carcino- 
ma was treated with subcutaneous mastectomy. In all nine 
cases where lymph nodes were obtained for pathological 
examination, all nodes were free of tumor. Treatment in 
benign cases consisted of postoperative mammography 
and regular clinical follow-up. Subcutaneous mastectomy 
was recommended for one patient with focal atypical 
lobular hyperplasia. 


COMMENT 


The primary indication for surgery in every patient was 
the presence of a suspicious mammographic abnormality, 
although review of the physical findings showed (Table) 
that the procedure was also used in a few patients who had 
a palpable mass. These patients also had mammographic 
abnormalities that coexisted and were therefore the indi- 
cation for the specimen roentgenography. Two patients in 
the group were described as having induration in the 
breast without a definite mass, and both of these were 
found to have carcinoma. A history of breast surgery was 
not correlated with a higher incidence of carcinoma. In 
27 patients who did not have breast surgery, 20 had benign 
results and seven had malignant carcinomas. Of those 
seven patients with previous benign biopsy specimens, five 
were benign and two were malignant. Of those six patients 
with previous mastectomy, four were benign and two were 
malignant. 

The various categories of mammographic findings were 
tabulated and correlated with the final pathology as fol- 
lows: grouped microcalcification only (31), 23 benign and 
eight malignant; grouped microcalcification with roent- 
genographie mass (two), two bengin; soft-tissue density, 
noncalcified (six), three benign and three malignant; and 
soft-tissue density with macrocalcification (one), one 
benign. The most common roentgenographic abnormality 
was the presence of a localized group of calcifications that 
was present in 33 patients. Thirty-one of these patients 
had no associated soft-tissue mass on their mammograms. 
The calcifications were usually described by the radiologist 
as microcalcifications, but in some cases they were de- 
Scribed as intermediate in size, or even macrocalcifications. 
Retrospective review of the films, however, showed that 
the particle size infrequently exceeded 1 mm and whenever 
larger caleifications were found, they were invariably 
associated with numerous smaller calcifications. For the 
purpose of this study, the term grouped microcalcification 
was applied to all cases in which the majority of calcified 
particles were 1 mm or less. 

Calcifications associated with malignant neoplasms have 
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classically been described as very fine sand-like particles.'* 
It has been more recently reported that neither the size nor 
the number of calcifications are reliable in distinguishing a 
benign from malignant process,” although there is a sug- 
gestion that malignant neoplasms are more frequently 
associated with the finding of a greater number ef calcifi- 
cations per unit area on the mammogram.” The number of 
distinct calcifications in a 1-sq em area on each mammo- 
gram was counted in those cases in which the preoperative 
mammograms were available for review. It was fcund that 
although there was some tendency toward malignant cases 
to have a greater concentration of calcifications, no clear 
distinction could be made on this basis. A feature common 
to all cases that were selected for specimen roentzenogra- 
phy was the presence of three or more distinct calcifica- 
tions of 1-mm size or less within a l-sq cm area on the 
mammogram. Malignant neoplasm was found only in cases 
when there were at least five such calcifications in a square 
centimeter area. This latter finding corresponds exactly 
with the experience of a previous author," and suggests 
the presence of five or more small calcifications in a 1-sq 
cm area on the mammogram may in itself be an indication 
for biopsy, whereas a lesser number of calcifications may 
not warrant biopsy in the absence of some other clinical or 
mammographic finding. 

The question of whether frozen-section examination in 
mammographically identified breast lesions is sufficiently 
accurate to justify its application was examined. Frozen- 
section examination was performed in 22 patients in this 
series with two false-negative and no false-positive results. 
Of the 16 bengin reports, of the frozen section 14 were 
benign and two were malignant. Of the six malignant 
frozen-section reports, all six were malignant. This sug- 
gests that it is a reasonably accurate procedure, cenfirming 
the experience of Rosen and Synder." Furthermore, the 
two cases in which frozen section was reported as benign 
but the final pathology showed malignant disease were 
reviewed in more detail. In one case, the surgeon removed 
a portion of tissue and specimen roentgenography was 
performed and reported as confirming the presence of the 
mammographic abnormality. The surgeon then submitted 
a nearby specimen which did not undergo roentgenogra- 
phy, from which a frozen section was performed and 
reported as benign. Similarly in the second case, the 
surgeon submitted two specimens that underwent roent- 
genography and that were reported as containing calcifica- 


Findings on Physical Examination and Correlation 
With Final Pathology Result 


No. of No. No. 
Physical Finding Patients Benign Malignant 


3 2 1 
2 0 2 







Possible mass} 


*|ncludes two patients with breast mass (both proved to be benign) 
definitely distinct from area of mammographic abnormality. 
TPalpated by one examiner but not by another. 
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tions, but the frozen section was performed from only the 
first af these spea@mens. Review of the specimen roentgen- 
ograms showed that the number and concentration of 
calcifications was somewhat greater in the other specimen 
that was not frosen for immediate diagnosis. These cases 
suggest that if a frozen-section examination is to be 
perfermed, tissue selected for examination should corre- 
spond to the area of greatest roentgenographic suspicion. 


PRGBLEMS WITH TECHNIQUE 


There were four problem cases in our group of 40 
patients. All of these involved patients with grouped 
microcalcifications and all ultimately were benign lesions. 
In one patient (-ase 1), the calcifications were not recog- 
nized on the specimen mammograms although postopera- 
tive mammograshy showed them to be removed. In two 
patients (cases Z and 3), microcalcifications were not seen 
on the specimer roentgenograms and the postoperative 
mammogram slowed them to be still present. These 
patients each umderwent repeated breast biopsy with 
specimen roentgenogram and needle localization and this 
technique confirmed the presence of the microcalcification 
in the excised specimen. In one patient (case 4), a specimen 
roenigenogram was reported as confirming the presence 
of microcalcificetions, but postoperative mammography 
showed persistent microcalcification requiring a second 
procedure consisting of segmental resection of the portion 
of the breast also using specimen roentgenography. It 
should be neted that needle localization was used initially 


in cases 1 and 4 but was not used for the initial biopsy 
specimen in cases 2 and 3. The technique of needle 
localization was used for all repeated biopsy specimens. We 
currently are using needle localization routinely in all cases 
where specimen roentgenography is used. We also support 
the use of routine postoperative mammography to estab- 
lish complete removal of the mammographic abnormality. 
We believe the persistent presence of mammographic 
abnormality on the postoperative mammogram is suffi- 
cient indication for a repeated biopsy. 


CONCLUSIONS 


Breast biopsy with specimen roentgenography is a sim- 
ple method of accomplishing excision of roentgenographi- 
cally demonstrated breast abnormalities while removing a 
minimum of surrounding breast tissue. In our series of 40 
patients, the overall incidence of malignant neoplasm was 
27.5%, and in no cases in this series were positive lymph 
nodes encountered when subsequent surgery was per- 
formed. This is strong evidence that these cases are being 
discovered at a relatively early stage. Grouped microcalci- 
fication was the most common roentgenographic abnor- 
mality in our patients and was associated with a 24% 
incidence of malignant neoplasm. The accuracy of frozen- 
section examination applied to these cases was upheld, as 
was the usefulness of preoperative needle localization. 


This study was supported by grant CA-16434, National Cancer Insti- 
tute. 
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| postoperative vomiting 
in the adult 
surgical patient 


* rapid control of nausea and vomiting 


* unsurpassed antiemetic action 
* 12 dosage forms and strengths 


brand of 


prochlorperazine 


Before prescribing, see complete prescribing information in 
SK&.F literature or PDR. The following is a brief summary. 


Indications: Management of the manifestations of psychotic 
disorders; management of psychoneurotic patients displaying 
primarily symptams of moderate to severe anxiety and tension; 
and for control af severe nausea and vomiting. 

‘Compazine’ has mot been shown effective in the management of 
behavioral compications in patients with mental retardation. 


Centraindicatioms: Comatose or greatly depressed states due to 
C.N.S. depressants; bone marrow depression; pediatric surgery. 


Warnings: The extrapyramidal symptoms which can occur 
secondary to 'Compazine' may be confused with the central 
nervous system signs of an undiagnosed primary disease 
responsible forthe vomiting, e.g., Reye's syndrome or other 
encephalopathy. The use of 'Compazine' and other potential 
hepatotoxins should be avoided in children and adolescents 
whose signs and symptoms suggest Reye's syndrome. 


. Avoid using in patients hypersensitive (e.g., blood dyscrasias or 


jaundice) to any-phenothiazine. Caution patients about activities 
requiring alertness (e.g., operating vehicles or machinery) 
especially during the first few days' therapy. Prochlorperazine may 
intensify or prolong the action of other C.N.S. depressants. Not 
recommenced far children under 20 pounds or 2 years of age. 


Use in pregnancy only when potential benefits outweigh hazards. 


Precautions: The antiemetic action of 'Compazine' may mask the 
signs and symptems of overdosage of other drugs and may 
obscure the diagmosis and treatment of other conditions such as 
intestinal obstruc ion, brain tumor and Reye's syndrome (See 
WARNINGS’. Possoperative aspiration of vomitus has occurred in a 
few surgical patients who received prochlorperazine as an 
antiemetic. Deep sleep and coma have been reported, usually with 
overdosage. Patients on long-term therapy, especially high doses, 
sheuld be evaluated periodically for possible adjustment or 
discontinuance o: drug therapy. In children with acute illnesses 
or dehydration, ase only under close supervision. Some solid 
oral dosage forms of Compazine' contain FD&C Yellow #5 
(tartrazine) which may cause allergic-type reactions (including 
branchial asthma) in certain susceptible individuals. Although the 
overall incidence»of FD&C Yellow #5 (tartrazine) sensitivity in the 
general population is low, it is frequently seen in patients who also 
have aspirin sensitivity. The solid oral dosage forms of ‘Compazine’ 
which contain FD&C Yellow #5 are in the process of being 
refermulated to remove it. For specific information, contact 

Smith Kline & French Laboratories (outside Pa., call toll-free 
1-800-523-4835 ext. 4262; in Pa., call collect 215-854-4262). 


SIKGF 


a SmithKline company 


Compazine sien cist 5 mg./ml. 


Adverse Reactions: Drowsiness, dizziness, amenorrhea, blurred 
vision, skin reactions. Hypotension. Cholestatic jaundice, 
leukopenia, agranulocytosis. Fatty changes in the liver have been 
observed in a few patients who died while receiving the drug 

(no causal relationship has been established). Neuromuscular 
(extrapyramidal) reactions: motor restlessness, dystonias, 
pseudo-parkinsonism, persistent tardive dyskinesia. Contact 
dermatitis is a possibility with concentrate and injectable forms. 
Other adverse reactions reported with Compazine 
(prochlorperazine, SK&F) or other phenothiazines: Some 
adverse effects are more frequent or intense in specific disorders 
(e.g. severe hypotension in mitral insufficiency or 
pheochromocytoma). 

Grand mal convulsions; altered cerebrospinal fluid proteins; 
cerebral edema; prolongation and intensification of the action of 
C.N.S. depressants, atropine, heat and organophosphorus 
insecticides; dryness of mouth, nasal congestion, headache, 
nausea, constipation, obstipation, adynamic ileus, inhibition of 
ejaculation; reactivation of psychotic processes, catatonic-like 
states; hypotension (sometimes fatal); cardiac arrest; pancytopenia, 
thrombocytopenic purpura, eosinophilia; biliary stasis; lactation, 
galactorrhea, gynecomastia, menstrual irregularities, false-positive 
pregnancy tests; photosensitivity, itching, erythema, urticaria, 
eczema up to exfoliative dermatitis; asthma, laryngeal edema; 
angioneurotic edema, anaphylactoid reactions; peripheral edema; 
reversed epinephrine effect; hyperpyrexia; a systernic lupus 
erythematosus-like syndrome; pigmentary retinopathy; with 
prolonged administration of substantial doses, skin pigmentation, 
epithelial keratopathy, and lenticular and corneal deposits. 

EKG changes have been reported, but relationship to myocardial 
damage is not confirmed. Discontinue long-term, high-dose 
therapy gradually. 

NOTE: Sudden death in patients taking phenothiazines (apparently 
due to cardiac arrest or asphyxia due to failure of cough reflex) has 
been reported, but no causal relationship has been established. 
Supplied: Tablets — 5, 10 and 25 mg., in bottles of 100; 
Spansule* capsules — 10, 15, 30 and 75 mg., in bottles of 50; 
Injection — 5 mg./ml. in 2 ml. ampuls, 10 ml. vials, and 2 ml. 
disposable syringes; Suppositories — 2-1/2, 5 and 25 mg.; 
Syrup — 5 mg./5 ml.; Concentrate (intended for institutional use 
only) — 10 mg./ml.; Single Unit Packages of 100 (intended for 
institutional use only) — 5 and 10 mg. tablets; 10, 15 and 30 mg. 
'Spansule' capsules. 
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Prevention of Upper Gastrointestinal 


Bleeding in Burn Patients 


A Role for 'Elemental' Diet 


William T. Choctew, MD; Carole Fujita, PharmD; Bruce E. Zawacki, MD 


* in a retrospective study, the role of the elemental diet in 
preventing upper gastrointestinal (GI) bleeding was evaluated in 
146 severely burxed patients. The patients were divided into two 
groups. Group à consisted of 77 patients with 20% to 80% 
body-surface-area burns who received the usual diet. Group B 
consisted of 69 patients with similar-sized burns receiving 
Vivonex as the elemental diet. In group A, the incidence of upper 
GI bleeding was «4%, major upper GI bleeding was 30%, and two 
patients requiredtsurgery. The incidence of upper GI bleeding in 
group B was 20%, major upper GI bleeding was 3%, and no 
patients requiredtsurgery. Group A had 55% mortality, and group 
B, 38% mortality. Vivonex was associated with a noticeable 
decrease in major upper GI bleeding in severely burned patients, 
and unlike antac® and cimetidine therapy, contributed concom- 
itantly to increased caloric intake. 

(Arch Surg 115-1073-1076, 1980) 


cute upper gastrointestinal (GI) bleeding continues to 

be the most eommon life-threatening GI complication 
after thermal iajury.' The bleeding is mainly caused by 
multiple gastroduodenal erosions. According to Czaja et 
al? gastroduocenal erosions occur within five hours of 
injury in more taan 80% of the patients with severe burns.’ 
These erosions vsually cause only minor upper GI bleeding. 
Within 72 hours many of these lesions progress to gastro- 
duodenal ulcera-ions (Curling’s ulcer) resulting in major 
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hemorrhage. The primary concern in their management is 
prevention and control of major hemorrhage. Antacids and 
cimetidine have been found effective in decreasing bleed- 
ing in burn patients.** However, both are associated with 
side effects, require additional work for the nursing staff, 
and beyond prophylaxis offer no additional therapeutic 
benefit to the patient.’” 

During a two-year period, we noted a considerable 
decrease in upper GI bleeding in our patients. A retrospec- 
tive review of our experience was undertaken to determine 
the relation of this observation to the use of elemental diet 
that was first used during approximately the same peri- 
od. 


MATERIALS AND METHODS 


Nine hundred fifty patients were admitted to our burn center 
from 1972 to 1974. Only patients with third-degree burns greater 
than or equal to 15% of the body surface area (BSA), second- and 
third-degree burns greater than or equal to 30% BSA, admitted 
within seven days postburn and surviving at least five days, were 
included in this study. This left for comparison 146 patients 
divided into two groups. Group A consisted of 77 patients, 
admitted from April 1972 to May 1973, with 20% to 80% BSA burns 
who received the usual diet defined as a balanced meal that 
included double portions plus offered snacks. Group B consisted of 
69 patients, admitted from May 1973 to June 1974, with similar- 
sized burns who received a high-nitrogen HN elemental diet 
(Vivonex). Patients admitted one year before the elemental diet 
was introduced to the service were compared with patients 
admitted one year after. Patients in group B with burns greater 
than or equal to 40% BSA were given no solid food and were fed a 
continuous drip of the elemental diet around the clock through a 
minimally traumatic silicone rubber feeding tube at a rate calcu- 
lated to deliver 2,200 to 2,400 kcal/sq m/day. Although it was 
recognized that delivery of this number of kilocalories could not 
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Comparison of Burn Patients Receiving Usual Ward Diet 
or Elemental Diet 


No. Receiving No. Receiving 
Characteristic* Usual Diet (%) Elemental Diet (96) 
Child (age, 16 yr) 17 
Adult (age, 16 yr) 
Mean age, yr 
Children 


With BSA burn of: 
2096-3096 


Mean % of BSA burned 
Third-degree 
Second- and third- 

degree 
With history of: 
Alcoholism 
Peptic ulcer 
Bleeding diathesis 


During first 48 hr postburnt 
With antacids 


With steroids 

With aspirin 

With gastrointestinal (GI) 

bleeding 

With major GI bleeding 
After 48 hr postburn 

With sepsis 

With Gl bleeding 

With major GI bleeding 
Mortality 42 (55) 26 (38) 
Total No. of patients 77 69 





*BSA indicates body surface area. 

TPercentages are greater than 100 because some patients have more 
than one modality. 

{By x’ test, differs at 95% confidence level from value in usual diet 
group. 
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always be achieved due to episodes of diarrhea, ileus ete, it was 
stipulated that attempts be made to give at least this many 
kilocalories beginning usually on the third to fourth postburn day 
and continuing at least until the last autograft, spontaneous 
healing, or death occurred. Patients in group B with burns 
between 20% and 40% BSA received supplemental elemental diet 
taken orally in addition to their regular diet until and umless the 
body weight decreased 10% or more below preburn weight, at 
which time constant tube feeding was given according to the 
protocol noted previously. 

A diagnosis of GI bleeding was made when any clinizal evidence 
of GI bleeding (eg, hematemesis, 4+ hematest of stool er gastric 
aspirate, melena, or hematochezia) was noted with or without 
associated fall in the hematocrit reading. No routine testing of 
stool for occult blood was performed and no prospective roentgen- 
ographic or endoscopic attempts at an early diagnosis of GI 
mucosal abnormalities were made. Bleeding was considered minor 
when no blood transfusions were required and major when one or 
more blood transfusions were required within one day before or 
two days after noted bleeding. Sepsis was considered *o be present 
when clinical findings (eg, hypothermia, wound deter‘oration, etc) 
or laboratory findings (eg, leukopenia, abnormal chest roentgeno- 
gram, positive blood, urine, or sputum cultures) wer? sufficiently 
suggestive to the attending physician that parenteral antibiotic 
therapy was ordered. The proportion of patients receiving silver 
nitrate compresses, mafenide acetate cream, or sulfadiazine silver 
cream varied throughout the study. Although use of these agents 
has been associated with some differences in bacterizl flora of the 
burn wound, they have not been reported to be associzted with any 
difference in mortality or frequency of GI bleeding. Cimetidine 
was not given to any patient in either group. 


RESULTS 


The groups were similar in size of burn, area of third- 
degree burn, incidence of prior GI disease or »eptic ulcer 
disease, use of aspirin, steroids, and prior bleecing diathe- 
sis (Table). In the group receiving the usual diet (group A), 
the occurrence of upper GI bleeding was 44%. Major upper 
GI bleeding was 30% (Fig 1). The occurrence of upper GI 
bleeding in patients receiving the elemental diet (group B) 
was statistically less at.20% (P — .001) and major upper GI 


[7] BLEEDING 


NAJOR 
BLEEDING 
60 


PERCENT OF 


Fig 1.—Comparison of major and minor 
upper gastrointestinal (GI) bleeding in 


patients receiving usual diet vs elemental 
diet: U indicates usual diet; E, elemental 
diet; asterisk, P < .05; PB, postburn. 
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NO. OF PATIENTS 77 
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bleeding statis-ically less at 3% (P < .001). In group A, two 
patients required gastric surgery, one for perforation and 
another to con-rol hemorrhage. No patients receiving the 
elemental diet required surgery. Except for this and the 
observation thzt the patients receiving an elemental diet 
had a tenfold reduction in the incidence of major GI 
bleeding occurring later than 48 hours postburn, no signif- 
icant differences could be identified in the two groups. No 
data were colleeced to compare the nutritional status of the 
two groups. 

The overall mortality for patients receiving the usual 
diet was 55%; enly two patients with burns greater than 
60% of the BSA survived in this group. In the group of 
patients receivng an elemental diet, the mortality was 
38%. Among survivors in this group, there were six with 
burns greater “han or equal to 60% of the BSA, three of 
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them with burns greater than or equal to 70% of the BSA. 
There may be no importance to this difference in mortali- 
ty, however, because of the patients with burns greater 
than 50% of the BSA, more received the usual diet than the 
elemental diet. Extensive burns, steroid therapy, sepsis, 
and history of peptic ulcer and/or alcoholism are factors 
thought to predispose GI bleeding in burn patients. The 
incidence of GI bleeding among patients grouped accord- 
ing to some of these predisposing factors is illustrated in 
Fig 2, where sepsis is shown to be the most frequent 
complication in both groups along with increased burn size. 
Unfortunately, no meaningful analysis of the effect of 
diets on the frequency of GI bleeding in.patients with a 
history of alcoholism or peptic ulcer was possible on this 
occasion due to a scarcity of patients with these diag- 
noses. 


Fig 2.—Relation of major and minor upper 
gastrointestinal (GI) bleeding to predis- 
posing factors in usual diet vs elemental 
diet groups. PB indicates postburn; BSA, 
body surface area. 
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Fic 3.—Comparison of elemental diet with usual diet greater than 48 hours postburn (PB) in patients with 
vasious size burns. Elemental diet is most effective in preventing major upper gastrointestinal (Gl) 
bleeding in severely burned patients. PB indicates postburn; BSA, body surface area. 
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COMMENT 


There is strong evidence that the elemental diet alone is 
adequate for the occurrence of major upper GI bleeding.*** 
The decreased incidence of acute gastroduodenal lesions 
associated with its use after burn injury has been demon- 
strated in the rodent and the porcine model.** The most 
recent clinical evidence, however, concerning the role of 
elemental diet in preventing GI hemorrhage has been 
presented by Solem et al.‘ In a small selected series, they 
concluded that the elemental diet protected against clini- 
cally evident Curling’s ulcers when used in the early 
postburn period and that protection continued until auto- 
grafting was complete. Unfortunately, their review 
excluded patients with very large burns believed to be 
“unsalvageable.” Since these patients will probably have 
some upper GI hemorrhage due to their increased severity, 
the use of elemental diet to prevent bleeding in all severely 
burned patients was not adequately addressed. Conse- 
quently, we eliminated no patients from this study due to 
increased severity or poor “salvageability” alone. 

Clearly, the data of the present study are insufficient to 
specify the exact pathophysiological mechanisms operat- 
ing to reduce the incidence of GI bleeding in burn patients. 
It is noteworthy, however, that in all sizes of burn the use 
of an elemental diet was associated with relatively consis- 
tent though only moderate reduction in the overall inci- 
dence of GI bleeding, but with a very noticeable reduction 
in the incidence of major GI bleeding (Fig 3). Although not 
conferring on the GI mucosa, an absolute resistance to 
those influences (sepsis, shock, etc) associated with an 
increased incidence of GI bleeding in direct relation to 
burn size, the relatively moderate but consistent protection 
associated with the use of elemental diet seems to tip the 
balance decidedly in favor of the gastric mucosa to the 
point where major bleeding may be avoided. Although the 
direct transluminal absorbtion of elemental dietary nutri- 
tion by GI mucosal cells might be important, Vivonex 
seems to protect gastroduodenal mucosa principally by 
decreasing gastric acidity by dilutional alkalinization.‘ The 
pH of the elemental diet ranges from 4.5 for the HN 
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elemental diet to 5.4 for the standard elemental diet. The 
buffering capacity of the HN elemental diet is about one 
fifth greater than that of standard Vivonex, and approxi- 
mately 40% greater than that of milk, 7% greater than that 
of a mixture of aluminum hydroxide gel and magnesium 
trisilicate (Gelusil), and 476 greater than that of the antacid 
magaldrate (Riopan).* The elemental diet administered by 
continuous drip via a gastric stoma in neurosurgery 
patients has been found to keep the gastric pH above 4 and 
thus decrease gastroduodenal bleeding.’ These properties 
probably are not peculiar to the elemental diet since other 
elemental diets are as alkaline if not more so. All patients 
with severe burn injury will require nutritional supplemen- 
tation usually with an elemental diet. Elemental diets have 
been proved effective in increasing caloric intake. 
Although 28 patients in group A and 37 patients in group B 
received antacids, this did not alter the statistically signif- 
icant reduction of major upper GI bleeding in the elemen- 
tal diet group as compared with the usual diet group. None 
of the patients in either group received cimetidine therapy. 
There have been no changes in excisional therapy or other 
burn therapy during the course of this study to substantial- 
ly influence the incidence of upper GI bleeding. No specific 
data were accumulated to determine differences in caloric 
intake in the two groups, but caloric intake in the Vivonex 
group was probably greater. 

Like antacids and cimetidine, the elemental diet seems 
to be effective in considerably reducing major upper GI 
hemorrhage in severely burned patients while also increas- 
ing caloric intake. The results of this retrospective study, 
though statistically significant, point out the need for a 
randomized prospective clinical trial to further resolve this 
issue. 


Stanley Azen, PhD, assisted with the preparation of statistical data. 
Anibal C. R. Britos-Bray, MD, contributed to this study. 


Nonproprietary Names and Trademarks of Drugs 


Cimetidine— Tagamet. 
Sulfadiazine silver— CF-100, Silvadene. 
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Proven highly effective for the 
treatment of serious infections* 


*Due to susceptible strains of indicated 
bacteria at indicated sites. 


Copyright © 1980 by Merck & Co.. Inc. All rights reserved. 





for prophylaxis 
to reduce the incidence 


of certain postoperative 
infections complicating 


e Gl surgery’ Vaginal hysterectomy’ e Cesarean section? 


Previding a broad spectrum—including Bacteroides fragilis 


In controlled clinical trials, MEFOXIN" (Cefoxitin Sodium, Mts) B)) 
reduced the incidence of certain postoperative infections 


with use limited to a 24-hour period following the operative procedure. 


ic administration should usually be 
ed within 24 hours since continuing adminis- 
tration of any antibiotic increases the possibility 
of adverse reactions. 


_ *Perieperatively: Two grams administered intra- 

— Yveneusly or intramuscularly just prior to surgery 
(approximately 7 to 1 hour before the initial 
incision); then 2 grams every 6 hours for no more 

an 24 hours. 


_ #Cesarean-section patients: The first dose of 2 
rams is administered intravenously as soon as 
the unbilical cord is clamped. The second and 
third doses should be given as 2 grams intra- 
venously or intramuscularly 4 hours and 8 hours 
after -he first dose. Subsequent doses may be 
giver every 6 hours for no more than 24 hours. 


For €omplete details on dosage and administra- 
tion, see full prescribing information. 


If there are signs of infection, specimens for 
culture should be obtained for the identification 


"d 


of the causative organisms so that appropriate 
therapy may be instituted. 


MEFOXIN (Cefoxitin Sodium, MSD) is contra- 
indicated in patients who have shown hypersensi- 
tivity to cefoxitin and the cephalosporin group of 
antibiotics. Before therapy with MEFOXIN is 
instituted, careful inquiry should be made to deter- 
mine whether the patient has had previous hyper- 
sensitivity reactions to cefoxitin, cephalosporins, 
penicillins, or other drugs. This product should be 
given with caution to penicillin-sensitive patients. 
Antibiotics should be administered with caution to 
any patient who has demonstrated some form of 
allergy. particularly to drugs. If an allergic reaction 
to MEFOXIN occurs, discontinue the drug. Serious 
hypersensitivity reactions may require epineph- 
rine and other emergency measures. Use of the 
drug in women of childbearing potential requires 
that the anticipated benefit be weighed 

against the possible risks. 


For a brief summary of prescribing information, 
please see following page. 
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Mefoxan ~, 
(Cefoxitin Sodium| MSD) 


Indications and Usage: Treatment- Serious infections caused by 
susceptible strains of the designated microorganisms in the following 
diseases: 

LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia 
and lung abscess, caused by Streptococcus pneumoniae (formerly 
Diplococcus pneumoniae), other streptococci (excluding enterococci, 
e.g, Strep. faecalis), Staphylococcus aureus (penicillinase and non- 
penicillinase producing), Escherichia coli, Klebsiella species, 
Hemophilus influenzae, and Bacteroides species. 

GENITOURINARY INFECTIONS. Urinary tract infections caused by 

E. coli, Klebsiella species, Proteus mirabilis, indole-positive Proteus 
(i.e., P morganii, P rettgeri, and P vulgaris), and Providencia species. 
Uncomplicated gonorrhea due to Neisseria gonorrhoeae. 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra- 
abdominal abscess, caused by E. coli, Klebsiella species, Bacteroides 
species including the B. fragilis group,+ and Clostridium species. 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellu- 
litis, and pelvic inflammatory disease, caused by E. coli, N. gonor- 
rhoeae, Bacteroides species including the B. fragilis group,+ 


Clostridium species, Peptococcus species, Peptostreptococcus species, 


and group B streptococci. 

SEPTICEMIA caused by Strep. pneumoniae (formerly D. pneu- 
moniae), Staph. aureus (penicillinase and non-penicillinase 
producing), E. coli, Klebsiella species, and Bacteroides species 
including the B. fragilis group. 

BONE AND JOINT INFECTIONS caused by Staph. aureus (penicil- 
linase and non-penicillinase producing). 

SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus 
(penicillinase and non-penicillinase producing), Staph. epidermidis, 
streptococci (excluding enterococci, e.g., Strep. faecalis), E. coli, 

P mirabilis, Klebsiella species, Bacteroides species including the B. 
fragilis group,t Clostridium species, Peptococcus species, and Pepto- 
streptococcus species. 

Although appropriate culture and susceptibility studies should be 
performed, therapy may be started while awaiting these results. Cefox- 
itin is not active in vitro against most strains of Pseudomonas aerugi- 
nosa and enterococci (e.g., Strep. faecalis) and many strains of 
Enterobacter cloacae. Methicillin-resistant staphylococci are almost 
uniformly resistant to cefoxitin. 

Prevention— Prophylactic use perioperatively (preoperatively, 
intraoperatively, and postoperatively) in surgical procedures (e.g., vagi- 
nal hysterectomy, gastrointestinal surgery) classified as contaminated 
or potentially contaminated or in patients in whom infection at the 
operative site would present a serious risk, e.g., prosthetic arthroplasty; 
intraoperatively (after umbilical cord is clamped) and postoperatively in 
cesarean section. 

MEFOXIN usually should be given V2 to 1 hour before the operation, 
which is sufficient time to achieve effective levels in the wound during 
the procedure. Prophylactic administration should usually be stopped 
within 24 hours since continuing administration of any antibiotic 
increases the possibility of adverse reactions but, in the majority of 
surgical procedures, does not reduce the incidence of subsequent 
infection. However, in patients undergoing prosthetic arthroplasty, it is 
recommended that MEFOXIN be continued for 72 hours after the 
surgical procedure. If there are signs of infection, specimens for culture 
should be obtained for the identification of the causative organism so 
that appropriate therapy may be instituted. 

Contraindications: Previous hypersensitivity to cefoxitin and the 
cephalosporin group of antibiotics. 

Warnings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY 
SHOULD BE MADE TO DETERMINE PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEFOXITIN, CEPHALOSPORINS, PENICILLINS, OR 





OTHER DRUGS. GIVE WITH CAUTION TO PENICILLIN-SENSITIVE 
PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH 
CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME 
FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC 
REACTION TO CEFOXITIN OCCURS, DISCONTINUE THE DRUG. 
SERIOUS HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPH- 
RINE AND OTHER EMERGENCY MEASURES. 

Precautions: The total daily dose should be reduced in patients with 
transient or persistent reduction of urinary output due to renal insuffi- 
ciency because high and prolonged serum antibiotic concentrations 
can océur in such individuals from usual doses. As with other anti- 
biotics, prolonged use may result in overgrowth of nonsusceptible 
organisms; repeated evaluation of the patient's condition is essential. If 
superinfection occurs, take appropriate measures. Increased nephro- 
toxicity has been reported following concomitant administration of 
cephalosporins and aminoglycoside antibiotics. 

Interference with Laboratory Tests —As with cephalothin, high concen- 
trations (> 100 mcg/ml) may interfere with measurement of serum and 
urine creatinine levels by the Jaffe reaction and produce false increases 
of modest degree in creatinine levels reported; serum samples should 
not be analyzed for creatinine if withdrawn within 2 hours of cefoxitin 
administration. A false-positive reaction for glucose in urine has been 
observed with CLINITESTS reagent tablets. 

Pregnancy —In women of childbearing potential, weigh anticipated 
benefit against possible risks. 

Nursing Mothers — Cefoxitin is excreted in human milk in low 
concentrations. 

Infants and Children —Safety and efficacy in infants from birth to three 
months have not yet been established. In children three months and 
older, higher doses have been associated with increased incidence of 
eosinophilia and elevated SGOT. 

Adverse Reactions: The most common*adverse reactions have been 
local reactions following intravenous or intramuscular injection. Other 
adverse reactions have been encountered infrequently. Local Reac- 
tions — Thrombophlebitis with intravenous administration; pain, 
induration, and tenderness after intramuscular injections. Allergic 
Reactions —Rash, pruritus, eosinophilia, fever, and other allergic reac- 
tions. Gastrointestinal — Nausea, vomiting, and diarrhea. Blood — 
Transient eosinophilia, leukopenia, neutropenia, and hemolytic anemia; 
a positive direct Coombs test may develop in some individuals, espe- 
cially those with azotemia. Liver Function — Transient elevations in 
SGOT, SGPT, serum LDH, and serum alkaline phosphatase. Renal 
Function —Elevations in serum creatinine and/or blood urea 

nitrogen levels. 

Note: In group A beta-hemolytic streptococcal infections, therapy 
should be maintained for at least 10 days to guard against the risk of 
rheumatic fever or glomerulonephritis. In staphylococcal and other 
infections involving a collection of pus, surgical drainage should be 
carried out where indicated. Intramuscular injections should be well 
within the body of a relatively large muscle such as the upper outer 
quadrant of the buttock (i.e., gluteus maximus); aspiration is necessary 
to avoid inadvertent injection into a blood vessel. The total daily dosage 
in infants and children should not exceed 12 grams. 

How Supplied: Sterile cefoxitin sodium in vials and infusion bottles 
containing 1 gram or 2 grams cefoxitin equivalent. 

For more detailed information, consult your MSD representative or see 
full prescribing information. Merck Sharp & Dohme, 
Division of Merck & Co., INC.. West Point, PA 19486 
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An Unreliable Guide for Shunting During Carotid Endarterectomy 


Jack H. M. Kwasn, MD; Gary J. Peterson, MD; John E. Connolly, MD 


è A correlative analysis was made between the neurological 
status of the awake patient and the internal carotid artery stump 
pressure in 125 consecutive patients undergoing carotid endar- 
terectomy. Ther» was no mortality in this series. Twenty-four 
patients lost consciousness immediately after carotid cross- 
clamping, even t»cugh stump pressures were above 50 mm Hg in 
more than one hird of the cases. The majority (80.8%) of the 
patients tolerated cross-clamping (stump pressures were 
between 20 and 90 mm Hg). This study demonstrated the 
variability of cerebral tolerance relative to absolute stump pres- 
sure guidelines, such as 25 or 50 mm Hg; reliance on these 
values to determine the need for intraoperative shunting could 
lead to stroke = operation. Our experience also showed that 
assessment of the awake but tranquil patient continues to be the 
safest and mos: reliable guide to selective shunting during 
caretid endarterectomy. 

(Arch Surg 113:1083-1085, 1980) 


ince its intecduetion a quarter century ago, carotid 
endarterectomy has become a well-established proce- 
dure for the tmeatmert of extracranial cerebral vascular 
disease. Althouzrh the mortality and morbidity from this 
procedure have markedly declined in most centers, occa- 
sional reports o^ high complication rates continue to appear 
in the literatu-e.' Probably the most controversial, fre- 
quently debated, and as yet unresolved issue in the techni- 
eal managemer- of carotid endarterectomy relates to the 
maintenance o^ adequate cerebral perfusion during the 
mandatory interruption of the carotid circulation at opera- 
tion. Early in tae development of carotid endarterectomy, 
internal shunting was introduced to maintain adequate 
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cerebral perfusion. Subsequently, its use has varied all the 
way from those who apply a shunt routinely to those who 
believe that a shunt is never necessary. Perhaps a more 
widespread form of management has been selectivity in its 
use, employing carotid back pressure (stump pressure), 
EEG, or the awake neurological status to decide whether a 
shunt is required. 

Of these three techniques used to assess the selective 
need for shunting, carotid back pressure or stump pressure 
is by far the most commonly employed criterion. This 
report addresses itself to the reliability of stump pressure 
in safely assessing collateral cerebral blood flow in the 
presence of carotid cross-clamping. The data were collected 
by studying a series of consecutive carotid endarterecto- 
mies performed under local anesthesia. Stump pressures 
were recorded in all of these awake patients and were 
correlated with any neurological effects secondary to ca- 
rotid cross-clamping. 


SUBJECTS AND METHODS 


The records of 125 consecutive patients who underwent carotid 
endarterectomy at the Long Beach (Calif) Veterans Administra- 
tion Medical Center from 1975 to 1978 were reviewed. The patients 
were men between the ages of 56 and 73, with a mean age of 67. 
Transient ischemic attacks in the form of amaurosis fugax, 
transient numbness, or weakness of an extremity affected 87 
patients. Twenty-three patients had had strokes that had occurred 
between two months and three years previously, and they were 
stable prior to operation. Another 12 patients had asymptomatic 
carotid stenosis. In this last group, the procedure was performed in 
an effort to improve cerebral perfusion prior to a major operative 
procedure such as aortocoronary bypass (four patients), elective 
aneurysmectomy (six patients), and elective aortobifemoral graft- 
ing (two patients). 

Preoperative four-vessel arch angiography was performed in all 
patients. Stenotic lesions, occurring in 47 (37.5%) patients, predom- 
inated over ulcerative lesions, which occurred in 37 (29.6%) 
patients. Forty patients (32.0%) had combined stenotic and ulcer- 
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ative involvement of the carotid artery. One patient (0.9%) had an 
aneurysm. 

All operations were performed while patients were under local 
anesthesia; 1% lidocaine was used. A mixture containing 0.05 mg 
fentanyl citrate and 2.5 mg droperidol per milliliter (Innovar) was 
used as premedication and throughout the operation. Fentanyl 
citrate was administered to supplement the local anesthetic. This 
combination provided a relaxed and tranquil, yet wakeful and 
responsive, patient. 

A five-minute trial clamping of the common and internal carotid 
artery defined those patients with inadequate cerebral collateral 
circulation, and intra-arterial shunting was necessary. The inter- 
nal carotid back pressure was concomitantly recorded. Carotid 
endarterectomy was performed in the usual manner. 


RESULTS 


Of the 125 patients, 101 or 80.8% (group 1) tolerated the 
five-minute trial clamping of the carotid artery and were 
awake and alert throughout the entire procedure. Thus, 
intra-arterial shunting was not necessary in this group. 
The internal carotid back pressure in these patients ranged 
from 20 to 90 mm Hg (mean, 63 mm Hg). It is of 
considerable interest that 25 patients or 2595 of group 1 had 
stump pressures below 50 mm Hg, and despite a low stump 
pressure, cerebral perfusion was sustained, as ascertained 
by neurological assessment, without the use of intra- 
arterial shunting. 

In 24 patients or 19.2% (group 2), loss of consciousness 
oceurred within one minute of test clamping of the carotid 
artery. In this second group, the internal carotid artery 
back pressure was noted to range from 15 to 85 mm Hg 
(mean, 32 mm Hg). Also of special interest was the fact 
that eight patients, or one third of this group, had stump 
pressures of 50 mm Hg and higher, yet collateral circula- 
tion was not adequate to maintain cerebral perfusion as 
ascertained by the development of neurological deficit 
during cross-clamping. 

There were no deaths in this series. Temporary hemiple- 
gia developed in three patients during the postoperative 
period. The hospital course and the successful therapeutic 
outeome of these three patients has been presented in a 
previous report.’ 


COMMENT 


A fixed neurological deficit, particularly with paralysis 
of the extremities or speech deficit, remains one of the 
most adverse, debilitating, and disastrous complications of 
an operative procedure. During carotid endarterectomy, 
the elimination of the hazard of stroke continues to be the 
surgeon’s major challenge. Adequate cerebral perfusion is 
mandatory if cerebral injury is to be avoided. For this 
reason, some surgeons? have recommended insertion of an 
intra-arterial shunt routinely. The use of a temporary 
shunt catheter during carotid endarterectomy offers cere- 
bral protection, and the low morbidity and mortality 
reported with this technique lend weight to this policy.’ 
Other surgeons,! however, have not been able to demon- 
strate equally good results, and for this reason the benefits 
of routine shunting continue to be controversial. Some 
authors*^ have even reported a substantive increase in 
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stroke rate in patients who had received shunts as com- 
pared with patients in whom an internal shunt was not 
employed. Clotting within the shunt,’ embolization of air or 
thrombus debris; intimal flap formation during inser- 
tion, and poor visualization of the end point in the internal 
carotid artery* are potential shortcomings of the internal 
shunt catheter. 

Because of the inherent drawbacks of shunting per se, its 
selective use during carotid endarterectomy has been 
accepted by many surgeons as a safer alternative, and the 
need for an intra-arterial shunt is most commonly based on 
a predetermined internal carotid artery back pressure or 
stump pressure. These pressure criteria have been derived 
from test clamping of patients’ or from correlation with 
postoperative neurological deficits." Since these pressure 
guidelines are arbitrary values, the precise norm may vary 
from one individual to another. Our attention to this 
variation was first aroused when an awake patient with an 
internal carotid stump pressure of 70 mm Hg failed to 
tolerate carotid cross-clamping and became uncenscious, 
even though the accepted stump pressure for cerebral 
tolerance is 25 to 50 mm Hg." 

The suspicion of the unreliability of an absolute figure as 
a guide to temporary shunting was further confirmed in 
our present review. In eight of 24 patients who lost 
consciousness within one minute of test clamping, the 
stump pressures were above 50 mm Hg, with the highest 
recorded stump pressure being 85 mm Hg. This finding is 
of special importance, as this group of patients would not 
be "shunted" under the usual criteria because of their high 
stump pressures. In addition, the majority (80%) of 
patients in this series did not require an intra-arterial 
shunt at operation and remained awake and alert through- 
out the period of carotid cross-clamping. Many of the 
patients in this group (2595) had very low stump pressures 
and, surprisingly, tolerated carotid cross-clamping with no 
adverse effects. 

The unpredictability of cerebral collateral cimeulation 
and the failure of the carotid stump pressure to define 
patients requiring a temporary shunt during carotid 
endarterectomy have also been reported in a recent study 
by Kelly et al.” Their findings corroborated our observa- 
tions on the unreliability of stump pressure as a guide to 
shunting. Whereas we used response of the awake patient, 
they employed intraoperative EEG monitoring of patients 
who were under general anesthesia. Ischemic EEG trac- 
ings were observed in 17 patients in whom the stump 
pressures were over 50 mm Hg. Specifically mentioned in 
the report of Kelly et al were six cases of stump pressures 
between 75 and 99 mm Hg and two cases of stump 
pressures greater than 100 mm Hg that exhibited abnor- 
mal EEG tracings. These were patients who, because of 
high stump pressures, would normally not be shunted 
during carotid endarterectomy. Although our techniques of 
monitoring cerebral protection differ, they both provide 
evidence to seriously question the use of absolute stump 
pressure values as a guide to temporary shunting. 

When selective shunting is employed during carotid 
endarterectomy, there appears to be little doubt that 
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tolerance to cross-clamping is best obtained either by 
eliciting respomse of the awake patient or by monitoring 
EEG changes ia the patient who is under general anesthe- 
sia. We believe-hat EEG monitoring is more reliable with 
an abnormal then with a normal tracing. In addition, there 
are technical problems and a need for a neurologist in the 
operating room with this modality. On the other hand, the 
technique cf carotid endarterectomy under local anesthesia 
has not been w:dely employed because of lack of knowledge 
of its potential advantages. We strongly favor this modal- 
ity and, since 1973, have employed this technique in every 
patient undergoing carotid endarterectomy. The key fac- 
tor in our method is the use of the mixture containing 0.05 
mg fentanyl ei.rate and 2.5 mg droperidol per milliliter as 
premedication with intraoperative augmentation by fenta- 
nyl citrate. Tais regimen overcomes the unpredictable 
apprehension, anxiety, restlessness, and fear that until 
now have bee- major obstacles to the use of local or 
regional anestzesiz. With the patient thus relaxed and 
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awake, we have successfully operated on our last 125 
patients without mortality and with minimum morbidity. 

We can conclude from the data presented in this study 
that the levels of carotid stump pressures (25 to 50 mm Hg) 
recommended by various authors as indicative of adequate 
collateral cerebral blood flow during carotid cross-clamping 
are unreliable and that their absolute acceptance will lead 
to a small but real incidence of stroke. If a policy of 
selective shunting is to be followed, only EEG monitoring 
or test cross-clamping under local anesthesia can provide a 
reliable assessment of cerebral collateral circulation and 
thus permit the elimination of a shunt in such selected 
patients. Our experience indicates to us that operation 
performed with the patient under supplemented local 
anesthesia and neurological test clamping of the carotid 
artery in the awake patient is the technique of choice 
because of its simplicity of employment and its extremely 
low morbidity and mortality. 
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Efficacy of the Gallbladder 
for Drainage in Biliary Obstruction 


A Comparison of Malignant and Benign Disease 


Merril T. Dayton, MD; L. William Traverso, MD; William P. Longmire, Jr, MD 


* To evaluate the efficacy of the gallbladder as an alternate 
drainage route in biliary obstruction, we reviewed the charts of 
79 patients who underwent 80 cholecystoenterostomy (CCE) 
procedures at the UCLA Hospital during the period between 
1955 and 1978. Among these procedures, 62 (77.5%) were done 
for malignant obstruction and 18 (22.5%) for benign obstruction; 
three patients with malignancy and one with benign disease were 
unavailable for follow-up. The CCE procedure failed in nine 
patients (11.896), five of 59 cases involving malignancy (8.596), 
and four of 17 (23.596) for benign disease. The 26-month 
cumulative patency was found to be 78.9% in malignant disease 
and 68.6% in benign disease. The combined failure rate of 
cholecystojejunostomy was 8.3%, compared to 30.8% with 
cholecystoduodenostomy. “Gross inflammation" was the only 
variable predictive of future CCE failure. The study suggests that 
CCE should be used primarily in terminal malignancy when a 
simple, short-term biliary bypass is desired. 

(Arch Surg 115:1086-1089, 1980) 


or 100 years, the gallbladder has been used as an 

alternate drainage route in cases of biliary obstruction 
from malignant as well as benign disease. Alexander von 
Winiwarter performed the first cholecystoanastomosis in 
1880 during a cholecystocolostomy on a patient with "per- 
manent block" in the common bile duct; the procedure was 
accomplished in "six sittings." Shortly thereafter, in 1882, 
he performed the first successful cholecystoenteric anasto- 
mosis.-* Despite the long history of this procedure, its 
technical ease, and its apparent usefulness, few studies 
have evaluated the efficacy of the gallbladder for drainage 
over extended periods, nor have studies been made of its 
value in malignant compared with benign disease. 
Although clinicians believe that cholecystoenterostomy 
(CCE) is appropriate treatment for bringing about short- 
term palliative bypass in cases of unresectable malignancy 
causing biliary obstruction, they suggest that another 
procedure is indicated when the condition is benign and the 
bypass must remain patent for extended periods of time.** 
Kune and Maingot discouraged use of CCE even in malig- 
nancy because of the inevitable upward extension of tumor 
that leads to cystic duct obstruction.'*'' A recent series of 
complications in patients with benign disease who under- 
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went CCE at UCLA Hospital prompted a retrospective 
review to study these issues. The study was designed to 
determine the following: (1) the incidence of CCE "failure" 
(biliary reobstruction secondary to stricture, cholelithiasis, 
tumor encroachment, or anastomotic separation) in malig- 
nant vs benign disease; (2) cumulative biliary patency in 
malignant compared with benign disease; (3) failure rates 
of the different types of CCE; and (4) prognostic variables 
that might predict future CCE “failure.” 


METHODS 


A retrospective review of the charts of 79 UCLA Hospital 
patients who underwent CCE between the years 1955 and 1978 for 
impending or complete biliary obstruction owing to malignant and 
benign disease obtained the following data: age, sex, race, clinical 
presentation, preoperative liver and pancreatic laboratory values, 
reason for CCE, specific type of CCE, and immediate postopera- 
tive results. “Success” of the CCE was defined as continued 
patency of the gallbladder-enteric anastomosis, as indieated by 
lack of jaundice, serum bilirubin level, autopsy, or evaluation at 
the time of reoperation. “Failure” was defined as symptoms of 
recurrent biliary obstruction due to stricture of the anastomosis or 
obstruction by tumor or stones. Long-term follow-up data were 
obtained from the chart, the patient, or the referring physician. Of 
the 79 patients in the study, four were unavailable for follow-up 
(one with benign disease and three with malignancy). Statistical 
analysis and tabulation were accomplished with the cooperation of 
the UCLA Health Sciences Computing Facility, Los Angeles. 


RESULTS 


The sex distribution of the sample population is given in 
Table 1. The mean age of patients undergoing CCE was 
52.7 years, ranging from 1 to 92 years. Jaundice was the 
most common symptom, occurring in 51 patients (64.5%), 
followed closely by abdominal pain in 49 (62%), and weight 
loss in 48 (60.8%); other symptoms were acholic stools in 31 
patients (89.2%), biliuria in 28 (35.4%), anorexia in 27 
(34.2%), nausea in 20 (25.3%), pruritus in 19 (24.1%), lethar- 
gy in ten (12.7%), chills in four (5.1%), and fever in three 
(3.8%). 


Laboratory Values 


The data given in Table 2 show that the average total 
serum bilirubin level on admission was 9.6 mg/dL, with a 
maximum value of 47 mg/dL in one patient. There was no 
significant difference (P — .1) between the preoperative 
serum bilirubin levels in patients with subsequently con- 
firmed malignant disease (10.47) when compared with 
those with benign disease (6.9 mg/dL). Results of liver 
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~ function tests were elevated in the majority of patients, 


those with malignant as well as those with benign disease. 
Hyperamylasemia was not usually associated with biliary 
obstruction in his study (mean of 99.6 Somogyi units), and 
leukocytosis (mean ef 7.9 x 10? WBCs per cubic millimet- 
er) was noted n only eight patients (13%). 


Operative Findings 


Malignant and benign disease of the pancreas repre- 
sented the prexailing cause of biliary obstruction leading 
to CCE. With all disease processes included, 62 patients 
(78.5%) had a malignancy and 17 (21.5%) benign disease. Of 
those with mzlignaney, 54 (87.1%) suffered unresectable 
lesions or metastatic disease discovered during laparoto- 
my; eight underwent CCE as part of a curative procedure. 
Pancreatic adenocarcinoma accounted for the majority of 
patients with biliary obstruction; in 41 of 62 patients 
(66.1%) with malignancy, a pancreatic adenocarcinoma was 
primary. Also seer was adenocarcinoma of the common 
bile duct, duedenum, and ampulla; biliary obstruction 
secondary to metastatic disease from other primary 
sources, such =s color, stomach, Hodgkin's disease, lung, 
myeloma, earc-noid, lymphoma, and cervix, was seen sur- 
prisingly ofter- 41 patients (66.1%) had pancreatic adeno- 
carcinoma, 13 21%) had metastatic malignancy, five (7.9%) 
had ampulla and CBD adenocarcinoma, and three (4.8%) 
had duodenal adenocarcinoma. Pancreatitis was diagnosed 
as the predominant cause in patients with benign disease 
(seven patient... 8.9%): benign stricture (six patients; 7.6%) 
and congenita abnormalities (four patients; 5%) caused 
biliary obstrucion in the remaining patients with benign 
disease. 


Operative Procedure 


Cholecystojeunostomy was the most commonly per- 
formed proced-re (62 patients; 77.5%), followed distantly 
by eholecystod:odenostomy (15 patients; 18.7%). Pancreati- 
coduodenal resection with.concomitant CCE was seen in 
only three pa-ients 3.8%). Gastrojejunostomy was the 
most frequent associated procedure (17 patients; 21.5%), 
followed by jejunojejunostomy (15 patients; 19%) and 
gastrojejunostemy plus jejunojejunostomy (four patients; 
5.1%); other procedures were performed in 44 patients 
(54.4%). 


Postoperative Results 


The CCE precedure proved to be an effective route for 
decompression of biliary obstruction in both groups. The 
mean postopezative total serum bilirubin level was 3.3 
mg/dL, representing a decrease from 9.6 mg/dL preoper- 
atively. Postoperative alkaline phosphatase level was also 
lowered to 238 IU from a preoperative mean of 454.6 
IU. 

Long-term sollow-up of the 80 CCE procedures per- 
formed on the 79 patients was possible for all but three 
patients with malignancy and one who had benign disease. 
Of the remain. ng 76 CCE procedures, nine subsequently 
“failed,” comprising zn 11.8% failure rate. Among these, 
five occurred ia the 59 patients who had malignancy and 
four in the 16 with benign disease who collectively under- 
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Table 1.—Sex Distribution in Malignant and Benign 
Disease Causing Biliary Obstruction 


Total/% 
47/59.4 
32/40.6 
79/100.0 


No. Malignant/% 
37/59.7 
25/40.3 
62/100.0 


Table 2.—Preoperative Laboratory Values 


No. Benign/% 
10/58.8 
7/412 
17/100.0 














Table 3.—Operations Performed for Biliary Decompression 
in Malignant and Benign Disease With Follow-up Results 


Operation Total Failures/% 


Malignant 
Cholecystojejunostomy 


Cholecystoduodenostomy 


Pancreaticoduodenal re- 
section with CCE* 


Benign 
Cholecystojejunostomy 
Cholecystoduodenostomy 





*CCE indicates cholecystoenterostomy. 


went 17 operations; this represented an 8.5% failure rate in 
patients with malignant disease and a 23.5% failure rate in 
those with benign disease (P = .06). The data given in 
Table 3 show that of the 49 patients with malignancy who 
had undergone cholecystojejunostomy, only three had fail- 
ures (6.1%); in contrast, two of the seven patients (28.6%) 
with malignancy who underwent cholecystoduodenostomy 
suffered a subsequent failure (P = .05). Among the 11 
patients with benign disease who underwent cholecystoje- 
junostomy, two had failures (18.2%), whereas in two of the 
six patients (33.8%) with benign disease cholecystoduode- 
nostomy failed (P > .10). To sum up, five of the 60 patients 
(8.38%) with malignant or benign disease who had a chole- 
cystojejunostomy experienced failures, whereas four of the 
13 (30.8%) with a cholecystoduodenostomy had failures 
(P « .05). 

Among the patients with malignancy who experienced 
failure, patient 18, a 50-year-old man, had a large mucinous 
adenocarcinoma of the body and tail of the pancreas. After 
undergoing CCE, there was significant diminution in his 
serum bilirubin level, and his jaundice resolved. However, 
he died six months later, with evidence of jaundice at the 
time of his death. The family refused autopsy. Patient 24, a 
65-year-old man, had a small tumor at the ampulla of 
Vater, but during his initial operation he was septic and 
his condition was too unstable to allow a prolonged, 
definitive procedure; instead, a CCE for decompression 
was performed. Five weeks later, during a Whipple proce- 
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dure, he was noted to have a complete stricture of the CCE, 


: which was taken down and replaced by choledochojejunos- 


tomy. The patient was alive and doing well at the time of 
this writing. Patient 41, a 62-year-old woman, underwent 
palliative CCE for metastatie adenocarcinoma of the pan- 
creas. Postoperatively, her bilirubin level returned to 
normal (decreased from 5 mg/dL) and her jaundice 
resolved, yet three months later she died and was noted to 
be deeply jaundiced at that time. Her family refused 
autopsy. Patient 42, a 58-year-old man with a metastatic 
mucinous adenocarcinoma of the pancreas, underwent a 
palliative bypass. His bilirubin level returned to normal 
and his jaundice resolved. After 18 months, recurrent 
jaundice developed, he again underwent exploratory sur- 
gery, and was noted to have tumor encroachment of the 
cystic duct near its anastomosis with the common bile duct. 
Although he underwent choledochojejunostomy and chole- 
cystectomy at that time, he died three months later. The 
last case of this series, patient 79 (a 20-year-old man), had 
been diagnosed as having Hodgkin’s disease in 1947, when 
he underwent a staging laparotomy, and a CCE was 
performed at that time. His disease subsequently went 
into remission and he did well until January 1976, when he 
had jaundice and biliary obstruction. At the time of 
reoperation, he was found to have near-complete strictur- 
ing of the loop CCE, which was taken down and replaced 
with a Roux-en-Y CCE. He was doing well at the time of 
this report. 

Among the four “failures” with benign disease, patient 
13, a 74-year-old woman, underwent CCE in 1975 for 
pancreatitis, presumably secondary to chronic cholelithia- 
sis, that manifested itself clinically as biliary obstruction. 
Although she had excellent results with resolution of the 
jaundice, two years later the jaundice recurred, serum 
bilirubin level rose to 10.2 mg/dL, and alkaline phosphatase 
level to 560 IU. She again underwent exploratory surgery, 
and at the time of laparotomy a large stone was discovered 
in the common bile duct, with common bile duct sludge and 
a complete stricture of the cystoenteric anastomosis. Sub- 
sequent cholecystectomy and choledochoduodenostomy 
achieved good results. Patient 14, a 38-year-old man, 
underwent CCE in 1974 for common duct stricture caused 
by duodenal inflammation secondary to peptic ulcer dis- 
ease. In July 1978, he returned with evidence of biliary 
obstruction, and at the time of laparotomy was noted to 
have a stricture of the cholecystoenteric anastomosis. He 
underwent a successful cholecystectomy and choledocho- 
duodenostomy. Patient 15, a 50-year-old woman, repre- 
sented the third and fourth failures recorded in the benign 
group. In 1973, she underwent CCE for treatment of 
common bile duct occlusion secondary to edematous pan- 
creatitis. In July 1975, she returned with evidence of biliary 
obstruction and when she again underwent exploratory 
surgery she was noted to have complete separation of the 
gallbladder and duodenum at the anastomotic site. After 
undergoing a partial cholecystectomy and repeat cholecys- 
toduodenostomy, decompression was effective, and the 
jaundice resolved postoperatively. However, when she 
returned in December 1976 with recurrent jaundice, explo- 
ratory surgery was performed and she was found to have 
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multiple right hepatic duct, left hepatic duct, gallbladder, ~~ 
and common bile duct stones. The cholecystoduodenostomy 
was completely strictured. She then underwent cholecys- 
tectomy, common bile duct exploration, and stone removal, 
followed by choledochoduodenostomy. Her jaundice and 
obstructive symptoms resolved postoperatively. 


Cumulative Patency 


Life table analyses that compared cumulative patency in 
patients with malignant and those with benign disease 
subsequent to CCE revealed that at 26 months, cumulative 
patency in malignant disease was 78.9% and in benign 
disease 68.6% (P > .05). When failure occurred in those 
with malignant disease, the mean interval between CCE 
and failure was 7.8 months in four of the five patients; in 
the fifth patient failure occurred 29 years after CCE. 
Failure in benign disease occurred at a mean of 28.5 
months in the four patients. A rank test was used to 
compare the number of months from initial CCE surgery to 
success or failure; mean rank of malignant disease was 36.7 
and for benign disease it was 51.5 (P < .05). The median 
number of months from initial surgery to success or failure 
was four in malignant disease and 18.5 in benign disease. 
In other words, as anticipated, the mean observation 
period was shorter in malignant disease because of the 
aggressive nature of pancreatic adenocarcinomas that 
leads to death shortly after discovery. 


Prognostic Variables 


Of the evaluated variables that might predict future 
CCE failure (previous stones, age, previous biliary surgery, 
gross inflammation characterized by edema, hyperemia, 
and distortion of anatomical features as described by the 
operating surgeon) in benign disease, only “inflammation” 
was statistically significant; it was present in all four 
patients in whom strictures developed after CCE 
(P < .05). 


COMMENT 


Biliary obstruction stemming from malignant or benign 
disease causes unpleasant clinical symptoms, severe meta- 
bolic derangements, and frequently leads to death. Decom- 
pression of the obstructed system ameliorates symptoms, 
improves the nutritional status, and helps ultimate recov- 
ery in many cases involving benign disease. Decompression 
usually involves a bypass procedure in which the unob- 
structed proximal portion of the biliary tree (hepatic, 
choledocho, cholecysto) is anastomosed to the duodenum, 
jejunum, and occasionally to the stomach. Although techni- 
cally the easiest of these procedures, cholecystoanasto- 
moses are considered less desirable for long-term drainage 
(as required in benign disease) by many clinicians because 
of a seeming propensity to stricture or obstruction. The 
narrow caliber and tortuous configuration of the cystic 
duct reputedly explain its tendency to fail in time. Con- 
versely, because survival in pancreatic and distal common 
bile duct adenocarcinoma is so brief, CCE is frequently 
recommended as the procedure of choice in palliative 
bypass for malignancy because of ease of construction, low 
mortality, and reliable short-term patency of the anasto- 
mosis. 
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secs We found zn 11.8% CCE failure rate overall between However, they conceded that Bufkin's study" revealed a 


malignant amd benizn cases. Although not statistically 
significant, CCE faled three times more often when 
performed for benign disease (23.5%) than when used for 
malignaney (5.595). A comparison of the two prevailing 
types of CCE. znolecystojejunostomy and cholecystoduode- 
nestomy, revealed a disproportionately high failure rate 
among patieres with cholecystoduodenostomy. The failure 
rave was higher for patients with cholecystoduodenostomy 
in both malignant and benign disease when compared with 
cholecystojejunostomy, and was significant at the 5% level 
in malignant disease. When compared with all patients 
wih malignast and benign disease who underwent chole- 
cystojejunostemy, the failure rate of those who underwent 
cholecystoduodenostomy was significantly higher. In our 
study, failure among patients with malignancy who had 
CCE is comparable tc the 4% failure rate seen by Mendoza 
and Easely ir their series of 25 patients with pancreatic 
carcinoma whe underwent CCE.'* Feduska et al reported 
two failures emong 50 patients (4%) with biliary-enteric 
anastomoses ereated to decompress biliary tract obstruc- 
tion by neopla=m." Ir their study, only 58% of the patients 
derived any palliative benefit from the procedure; more- 
over, those undergoing palliative bypass lived only 70 days 
longer than tze controls. Bufkin and colleagues demon- 
strated 85% clmical improvement among 149 patients with 
CCE for malignant d:sease." A 15% mortality was seen in 
this study amarg patients undergoing CCE, as compared 
with a 37% mertality among those with choledochoanasto- 
moses. 

In contrast *o the 23.5% failure rate among patients with 
berign disease in this study when the gallbladder was used 
for biliary-enteric anastomosis, Freund et al experienced 
only one failure among 27 patients (3.6%) with benign 
disease who underwent choledochoduodenostomy.” In a 
study compari g choledochoduodenostomy and sphincter- 
otomy for biliz7y decompression in benign disease, Stuart 
anc Hoerr noted one failure out of 44 patients (2.2%) who 
uncerwent chdledocheduodenostomy.'* Thomas et al found 
no patients requiring reoperation because of recurrent 
biliary obstru-on secondary to stones, pancreatitis, or 
jaundice in the r study of 57 patients with benign disease 
whe had eholscochocuodenostomy." Madden and asso- 
ciates reportec two fzilures out of 51 patients (3.9%) with 
choledochoduodenostomy for benign disease." Warren and 
Jefferson described s "poor" result in 4% of their 987 
pat ents opera.ed on for benign strictures of the extrahe- 
pate biliary system. The series included 493 patients with 
end-to-end anastomoses and 477 patients with biliary- 
intestinal sznastcmoses.'? Way and Dunphy also observed a 
3.5% stricture rate among 87 patients who underwent 
choledochoenterostomy for benign biliary stricture.” In 
summary, the mean fzilure rate of the six studies in which 
the choledochu: is used for biliary bypass in benign disease 
was 2.9%, considerably lower than the 23.5% failure rate 


seen in benign disease in this study when the gallbladder 


was used for bypass. 

Using a dog model. Morgenstern and Shore compared 
loop CCE with Roux-en-Y CCE and noted less enteric 
reflux and chdlangitis with the Roux-en-Y procedure.” 
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higher mortality with Roux-en-Y than loop CCE and 
recommended that loop CCE be used in extremely ill 
patients who were unlikely to survive for long. They 
recommended that Roux-en-Y CCE be used in palliative 
decompression when the patient's illness is less severe and 
longer survival is anticipated. 

In selecting an optimal procedure for biliary decompres- 
sion, the present study, while not statistically significant, 
supports use of the common bile duct in enteric anastomo- 
sis for biliary decompression in cases of benign disease, 
although the benign series in this study is limited. In cases 
of malignant disease, because of age, short survival, and 
the extremely serious nature of the illness, the simplest, 
least stressful procedure that is effective is indicated. Our 
studies support cholecystojejunostomy under these condi- 
tions; because of the high failure rate of cholecystoduode- 
nostomy, we consider it a poor alternative to cholecystoje- 
junostomy. It should be emphasized that before proceeding 
with cholecystojejunostomy, patency of the cystic duct and 
absence of disease in the gallbladder should be documented 
by intraoperative cholangiography. 
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Serum Gastrin and Human 


Chorionic Gonadotropin 


in the Zollinger-Ellison Syndrome 


Bruce E. Stabile, MD; Glenn D. Braunstein, MD; Edward Passaro, Jr, MD 


* Prior to total gastrectomy, serum levels of gastrin and 
human chorionic gonadotropin (HCG) and its alpha- and beta- 
subunits (a-HCG and £-HCG) were determined by radioimmu- 
noassays in 40 patients with the Zollinger-Ellison syndrome. 
Basal serum gastrin levels greater than 1,500 pg/mL were found 
only in patients with metastases to lymph nodes or liver, while 
levels greater than 8,000 indicated massive liver replacement by 
tumor. Gastrin levels less than 1,500 pg/mL had no correlation 
with malignant behavior. Neither the calcium-infusion nor secre- 
tin-injection test was useful in identifying tumors as benign or 
malignant. Basal serum levels of a-HCG were elevated (> 7 
ng/mL) in four of 20 patients with metastatic gastrinoma and 
were normal in all 16 patients with benign disease. There was a 
significant correlation between basal gastrin and a-HCG levels in 
patients with malignant gastrinoma but not for those with benign 
tumors. The results suggest that serum gastrin and a-HCG levels 
can be useful in assessing the biologic behavior of gastrinomas 
and in planning appropriate surgical and nonsurgical treat- 
ment. 

(Arch Surg 115:1090-1095, 1980) 


espite the availability of effective medical and surgical 
therapy for the ulcerogenic manifestations of the 
Zollinger-Ellison syndrome (ZES), the techniques for early 
diagnosis and control of malignant tumor behavior remain 
(to our knowledge) undeveloped. Considerable progress has 
been achieved in dealing with the deleterious effects of the 
elevated gastrin levels but few gains have been made 
toward accurate staging and ablation of the tumor source. 
One or more specific tumor markers for malignant gastri- 
noma might greatly enhance our ability to selectively tailor 
the treatment of individual patients with ZES in terms of 
advisability of surgical exploration, tumor excision, total 
gastrectomy or other acid-reducing procedures, and chemo- 
therapy directed against the tumor. 
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About 60% of patients with gastrinoma harbor a tumor 
that metastasizes to lymph nodes or liver. Although 
patients with metastases are rarely if ever cured of their 
malignancy, long-term survival has frequently been possi- 
ble.? The principal determinant of longevity has been 
control of the potentially lethal ulcer diathesis rather than 
control of the tumor. Total gastrectomy has afforded 
excellent protection against the life-threatening complica- 
tions of the ulcer process? At the same time, it has 
afforded the surgeon the opportunity to explore for and, on 
occasion, locate and excise a single gastrinoma.** Recently, 
effective drug treatment of the acid hypersecretory mani- 
festations of gastrinoma has been possible through the use 
of cimetidine.** As a result, many clinicians no longer 
advocate routine laparotomy of all patients with, ZES. 
Unfortunately, this approach may commit some potentially 
curable patients to a life of strict adherence to a medical 
regimen of considerable expense and inconvenience. 

Because the biologic behavior of gastrinoma is unpre- 
dictable and because the newer H,-histamine antagonists 
have made total gastrectomy nonessential in many 
patients, the dilemma of which patients should undergo 
exploratory surgery for gastrinoma has arisen. The avail- 
ability of a sensitive and specific marker for malignant 
gastrinoma therefore would have considerable utility. If, 
for example, a specific tumor marker were to indicate 
presence of metastases in a newly diagnosed patient, 
treatment with cimetidine without consideration for surgi- 
cal exploration might be opted for. On the other hand, if all 
indications suggested a benign adenoma, early operation 
and successful excision of a single tumor could eliminate 
the need for total gastrectomy or life-long cimetidine 
therapy. 

Although the basal serum gastrin level has identified 
some patients with massive liver metastases, it has not 
been considered an accurate predictor of the biologic 
behavior of the tumor. The gastrin responses to stimula- 
tion by calcium and secretin have been proven useful in the 
diagnosis of gastrinoma and in the assessment of residual 
tumor activity following total gastrectomy with and with- 
out complete excision of all grossly apparent tumor.’ 
These tests have not been used as discriminative tools in 
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the identification of malignant gastrinomas preoperative- 
ly. 

TM gastrnomas have produced other peptide hor- 
mones, and te potential for these to serve as tumor 
markers has been recognized.'^?* Recently, elevated serum 
levels of human chorionic gonadotropin (HCG) and its 
alpha- and beta-subunits (a-HCG and B-HCG) have been 
described in -atients with malignant islet cell tumors, 
including gas 7inomas.'*'* Establishment of this fetopla- 
cental hormon2 as a specific and prevalent marker for 
malignant gastrinoma may be of value in planning surgical 
exploration of patients with ZES. 

The purpose of this study was to assess the value of 
preoperative serum gastrin and HCG subunits as markers 
for malignan: gastrinoma. Evaluation included basal as 
well as calcium- and secretin-stimulated hormone levels. 


MATERIALS AND METHODS 
Patients 


Forty adult patients (28 males and 12 females) with ZES were 
studied. Thirty-one (78%) had biopsy-proven gastrinoma; 8(20%) of 
these had meta -ases to lymph nodes, 8(20%) to liver, 6(15%) had 
massive liver reclacement, and 9 had no tumor found at laparoto- 
my. These nine were considered to have ZES on the basis of clinical 
history and course, acid secretory studies, and basal as well as 
caleium- and seeretin-stimulated serum gastrin levels. Their basal 
acid outputs ranged from 11.2 to 28.0 mEq/hr and their basal 
gastrin levels f»om 161 to 1,400 pg/mL. 

Before the present study, 12 patients with gastrinoma had been 
diagnosed as kaving the multiple endocrine neoplasia (MEN) 
Syndrome. Prir:ary hyperparathyroidism was the only known 
adcitional endo-ine lesion in nine patients, while the remaining 
three had various combinations of lesions involving parathyroid, 
pituitary, and adrenal glands as well as pancreatic islets. In 
adcition, there was one patient with ZES with probable pseudohy- 
poparathyroidism, hypothyroidism, and cutaneous neurofibro- 
mas. 


Procedures 


Thirty of the <0 patients had preoperative basal serum gastrin 
determinations by radioimmunoassay.” Prior to total gastrecto- 
my, a caleium-irzusicn test was administered to 20 patients and a 
secretin injecti»n to 21 patients with the use of standardized 
tecnniques.*"' An informed consent was obtained from each 
patient before *he performance of the challenge tests. 

Thirty-six patients had HCG and B-HCG levels measured by 
radioimmunoassay.” The alpha-subunit common to all human 
glycoprotein hormones (a-HCG) was determined in a radioimmu- 
noassay that ut izes the antiserum generated against a purified 
alpna-subunit oF follicle-stimulating hormone.” This assay has a 
sensitivity of 05 ng of alpha-subunit per milliliter of serum and 
between and whin assay coefficients of variation of 14.2% and 
10.8%, respectively. 


RESULTS 
Serum Gastrin 


The basal serum gastrin and a-HCG levels, as well as the 
caleium- and secretin-stimulated gastrin results, are given 
in Table 1. 

All of the 30 patients tested had elevated preoperative 
basal serum gastrin levels (> 150 pg/mL), with a mean of 
9,228 pg/mL. The range was 161 to 200,000 pg/mL. Within 
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this group, 18 had biopsy-proven metastatic disease while 
eight had no tumor found at exploration and four had 
tumor but without spread to lymph nodes or liver. The 
mean for the patients with malignant gastrinoma was 
14,118 pg/mL. All of the 12 patients without evidence of 
malignant gastrinoma had basal gastrin levels below 1,500 
pg/mL and a mean level of 613 pg/mL. The difference 
between the means was not significant due to the large 
variance in the malignant group. One half (nine of 18) of 
the patients with metastases had gastrin levels greater 
than 1,500 pg/mL (Fig 1). Four of these patients were 
known to have massive replacement of liver parenchyma 
by metastatic gastrinoma. Two of these four had gastrin 
values of 21,600 and 200,000 pg/mL, respectively, and were 
the only patients in the entire group to have basal levels 
greater than 8,000 pg/mL. 

A calcium-infusion stimulation test was performed in 20 
patients, with a rise in gastrin level of greater than 200 
pg/mL in all but the patient with a basal value of 200,000 
pg/mL and massive liver metastases. There was no corre- 
lation between the percent rise in serum gastrin level and 
the presence or absence of a malignant gastrinoma. How- 
ever, all three of the patients with massive liver replace- 
ment had calcium-stimulated rises in the serum gastrin 
level that were less than 100% above basal (Fig 2). Only 
four of the 17 without massive liver metastasis demon- 
strated such a modest rise in gastrin level when stimulated 
with calcium. 

A secretin-injection stimulation test was performed in 
21 patients with a resultant rise in gastrin level of greater 
than 200 pg/mL in all but a single patient who had proven 
liver metastases. There was no correlation between test 
results and biologic behavior of the tumor. Interesting, 
however, was the considerable rise in the serum gastrin 
level in the only patient with massive liver metastasis to be 
tested with secretin (Fig 3). There was no correlation 
between basal or stimulated serum gastrin levels and the 
presence of MEN syndrome. 


HCG, a-HCG, and £-HCG 


Of the 20 patients with malignant gastrinoma who were 
tested, four had increased serum concentrations of a-HCG 
(normal, — 7 ng/mL), while all of the 16 tested patients 
with benign gastrinomas had normal concentrations (Fig 
4). The mean values for patients with malignant and 
benign gastrinomas were 12.4 and 1.85 ng/mL, respective- 
ly, but the difference was not significant due to the 
marked overlap of values within the normal range. The 
three patients with noticeably elevated a-HCG levels all 
had massive liver metastases, while the fourth patient with 
only a mildly abnormal level had only peripancreatic lymph 
node involvement. The patient with the highest a-HCG 
level (128 ng/mL) also had the only elevated 8-HCG level 
(1.98 ng/mL; normal, — 1 ng/mL) in the entire group. 

Regression analysis demonstrated a significant correla- 
tion between the basal serum gastrin and a-HCG levels in 
patients with malignant gastrinoma (r — 48, P< .05) 
(Fig 5). 

Caleium-stimulated a-HCG and B-HCG levels were 
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determined in nine patients with ZES. Three patients 
exhibited substantial a-HCG responses: two patients with 
metastatic gastrinoma had rises and one patient with 
benign gastrinoma had a fall in the a-HCG value. The 
greatest response occurred in the single patient tested who 
had an elevated basal a-HCG level (Fig 6). The remaining 
six patients (three each with benign and malignant 
tumors) failed to respond with a-HCG to calcium infusion. 
There was no change in -HCG level in any of the 
patients. 

Secretin-stimulated a-HCG and B-HCG levels were mea- 
sured in five patients. Three had malignant tumors. None 
of the patients had any substantial change in a-HCG level 
in response. Unfortunately, no patient with an elevated 
basal a-HCG level was tested with secretin. Once again, 
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none of the five showed any change in B-HCG level. 

Basal and calcium- and secretin-stimulated levels of 
a-HCG and f-HCG did not correlate with the presence of 
MEN syndrome regardless of the biologic behavior of the 
gastrinoma. 


COMMENT 


The basal preoperative serum gastrin level has, to our 
knowledge, received little attention as a discriminatory 
test for malignant neoplasms in the ZES, although several 
observers have presented data that support the association 
of metastatic disease with markedly elevated levels of the 
hormone." Following total gastrectomy, more specific 
analysis has suggested a close correlation between basal 
serum gastrin values greater than 1,000 pg/ mL and resid- 


Serum Gastrin & HCG—Stabile et al 


* (200,000) 


Basal Serum Gastrin, pg/mL 


q eo vas ee 


Malignant Benign 


ie 1.—Basal serum gastrin concentrations in patients. with 
benign and malignant gastrinomas. Horizontal bars ROME 
mean values. P 


T. 


Fig 2.—Mean values of calcium-stimulated serum gastrin levels 


expressed as pescent rise above basal level. 


% Rise Above Basal Gastrin | 


Massive 
; Metastases | Liver |. Liver 
Nonmetastatic | Metastases Replacement 


EF Vr Ls 
Arch Surg—Vol 115, Sept 1980 de 


u 


y 


NES 
us C 
SAK 
“a 


i ] 


Peer 


s 
"T 


D 


LM 


% Rise Above Basal Gastrin 
| 
Urn at 





NEA 3 yw 
No Tumor | | Lymph Node vM . Massive 
Found Tumor Metastases - |. Liver 
Nonmetastatic Metasi an Metastases 
Fig 3.—Mean values of secretin-stimulated ak i m gastrin levels 
expressed as percent rise above basal level. 


Fig 4.—Basal serum a-human chorionic go 
concentrations in patients with benign cg 
mas. Horizontal bars represent mean values < 

tal line indicates casi limit of normal. 


* (128.0) 


e (487). 


+ 


ee ee 


Basal Serum a-HCG, ng/mL 


Malignant — 


| Serum Gastrin & HCG—St: 
$ 
+ 
ne 





FOS 


Log Gastrin 


0 
—0.3 [-0.1 | 0.1 | 0.3| 0.5 | 0.7 | 0.9 | 1:1: 353 ]2557]01:7 
xod sq2.0:2: 0,4:0/6"0.8- .10 - 1.2.7 1.4- 1.6 
Log, a-HCG 


Fig 5.—Regression analysis showing significant correlation 
between basal serum gastrin and a-human chorionic gonadotro- 
pin (HCG) levels in patients with malignant gastrinoma. 


Fig 6.—Basal- and calcium-stimulated serum a-human chorionic 
gonadotropin (HCG) levels in nine patients. Solid lines represent 
malignant tumors and broken lines benign tumors. Asterisk 
denotes significant change following stimulation. 
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ual tumor activity and possible hepatic metastases.’ 

This study indicates that the preoperative basal serum 
gastrin level, in addition to being the best screening test 
for gastrinoma, is also a useful indicator of the biologic 
behavior of the tumor. Gastrin levels greater than 1,500 
pg/mL were found only in patients with metastatic depos- 
its, and considerably elevated levels (> 8,000 pg/mL) were 
unique to those having massive hepatic metastases. As an 
indicator of malignant gastrinoma, a basal serum gastrin 
level greater than 1,500 pg/mL was highly specific (no 
false-positives) but insensitive (50% false-negatives) and 
therefore only moderately accurate (69%). Likewise, the 
basal serum a-HCG value discriminated between benign 
and malignant gastrinoma in that only patients with 
metastases had elevated levels and, interestingly, 75% of 
those had massive liver involvement. Once again, there was 
high specificity (100%) but low sensitivity (20%) and there- 
fore poor accuracy (58%). The patients with the higher 
gastrin levels also tended to have the higher a-HCG levels 
(Fig 5), and the patient with the highest a-HCG was the 
only subject to have an elevated 8-HCG value. 

The unusual elevations of serum gastrin and a-HCG 
levels seen in the patients with massive liver replacement 
by malignant gastrinoma may be explained in a number of 
ways. The hormones and hormone fragments may be 
released by all gastrinomas in amounts directly related to 
the mass of the tumor. As a result, extreme elevations of 
serum gastrin levels and substantially abnormal serum 
levels of a-HCG might be found only in association with 
very large tumors. Alternatively, the more malignant 
gastrinomas may also be the more biologically active with 
respect to hormone synthesis or release. Gene depression 
associated with malignant transformation offers another 
explanation for the ectopic production of a-HCG and, on 
occasion, B-HCG by gastrinomas.^ One or more of these 
mechanisms may be operative in any given malignant ZES 
tumor. 

In three patients, there was some correlation between 
a-HCG response to caleium infusion and malignancy. Addi- 
tional data will be necessary to assess the importance of 
the a-HCG responses to calcium and secretin. 

The preoperative serum gastrin and HCG data suggest 
that (1) malignant gastrinomas retain their capacity to 
secrete gastrin, (2) the basal serum gastrin level correlates 
with the malignant behavior of the tumor, (3) gastrinomas 
responsible for massive liver metastases and extremely 
high gastrin levels also tend to be ectopic sources of a-HCG 
and f-HCG secretion, and (4) the utility of calcium and 
secretin tests in discriminating between benign and malig- 
nant tumors preoperatively remains to be determined. 

The presence of HCG or its alpha- or beta-subuni:s in the 
sera of patients with gastrinoma has been correlated with 
malignant tumor behavior previously.'^'* McCarthy et al” 
recently. reported elevated a-HCG levels in six of seven 
patients with malignant gastrinoma, while the seventh had 
an elevated 8-HCG level. Of their 16 patients thought to 
have benign gastrinoma, six had elevated a-HCG levels. 
This contrasts with the results from our series in which 
four of 20 with malignant tumors and none of 16 with 
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benign tumors had excessive a-HCG in their sera, one 
patient also having an elevated B-HCG level. The differ- 
ences are probably related to the radioimmunoassays used, 
with ours appearing to be more specific but less sensitive 
than that used by McCarthy and co-workers. Despite these 
differences, the fact remains that gastrinomas, like some 
other neoplasms, can be sites of ectopic production of 
peptide hormones that may serve as useful markers in the 
identification of malignant biologic behavior. 

The possibility of the excess a-HCG or B-HCG deriving 
from a tumor other than the gastrinoma appears unlikely 
in view of the lack of correlation between elevated serum 
levels of these peptides and the presence of the MEN 
syndrome. Furthermore, Kahn et al,^ have verified the 
presence of excessive concentrations of both a-HCG and 
B-HCG in the tumor extracts of four malignant islet cell 
tumors, while in the single benign tumor extracted, neither 
peptide was detected. This finding further supports the 
hypothesis that some malignant islet cell tumors may be 
accurately elassified as benign or malignant on the basis of 
serum a-HCG and -HCG levels. 

Preoperative serum gastrin and HCG subunit determi- 
nations in patients with ZES can be useful in determining 
advisability of surgical exploration. Patients with serum 
gastrin levels less than 1,500 pg/mL and with normal 
a-HCG and £-HCG values may be considered potentially 
curable by excision of a solitary adenoma. In such individ- 
uals, careful workup with fiberoptic gastroduodenoscopy 
and biopsy of suspicious duodenal lesions, celiac arteriog- 
raphy, and percutaneous transhepatic portal and selective 
pancreatic vein catheterization for gastrin assays can be 
useful in localizing solitary gastrinomas."* Should the avail- 
able informatien favor a single adenoma, surgical explora- 
tion offers the chance for curative excision and an alterna- 
tive to life-long cimetidine therapy or total gastrectomy. If 
a solitary adenoma is found and excised or if gastrinoma 
cannot be confirmed after careful exploration, considera- 
tion might be given to parietal cell vagotomy plus posto- 
perative cimetidine therapy rather than total gastrectomy 
for control of the ulcer diathesis." If, on the other hand, the 
gastrin and a-HCG levels are markedly elevated, the tumor 
has most probably metastasized and exploration per se is 
less likely to benefit the patient. In some such patients, 
however, the need for a total gastrectomy still affords the 
opportunity for exploration and a tissue diagnosis and 
may, in fact, be helpful in controlling further tumor 
growth. 

One additional and as yet unexplored application of the 
serum a-HCG level in patients with malignant gastrinoma 
is that of a tumor marker for chemotherapeutic response to 
streptozocin alone and in combination with other agents. 
The serum gastrin level has been a fairly sensitive indica- 
tor of tumor response to therapy and subsequent regrowth 
when large hepatic deposits have been present.” Since the 
serum a-HCG level has been demonstrated to be a useful 
tumor marker in the chemotherapy of a single patient with 
metastatic insulinoma,’ it may prove to be similarly 
applicable and perhaps much more sensitive than serum 
gastrin in patients with malignant ZES tumors. 


Arch Surg—Vol 115, Sept 1980 


Nonproprietary Name and Trademark of Drug 
Cimetidine— Tagamet. 
References 


1. Wilson SD: Ulcerogenic tumors of the pancreas: The Zollinger-Ellison 
syndrome, in Carey L (ed): The Pancreas. St Louis, CV Mosby Co, 1973, pp 
295-318. 

2. Wilson SD, Shulte WJ, Meade RC: Longevity studies following total 
gastrectomy: In children with the Zollinger-Ellison syndrome. Arch Surg 
103:108-115, 1971. 

3. Fox PS, Hofman JW, Wilson SD, et al: Surgical management of the 
Zollinger-Ellison syndrome. Surg Clin North Am 54:395-407, 1974. 

4. Oberhelman HA Jr: Excisional therapy for ulcerogenic tumors of the 
duodenum: Long-term results. Arch Surg 104:447-453, 1972. 

5. Larkworthy W, Davies HL: Cimetidine in the management of the 
Zollinger-Ellison syndrome. Postgrad Med J 58:749-750, 1977. 

6. Orchard JL, Peternel WW: Cimetidine therapy in Zollinger-Ellison 
syndrome. JAMA 237:2221, 1977. 

7. McCarthy DM, Olinger EG, May RJ, et al: H,-histamine blocking 
agents in the Zollinger-Ellison syndrome. Ann Intern Med 87:668-675, 
1977. 

8. McCarthy DM: Report on the United States experience with cimetidine 
in Zollinger-Ellison syndrome and other hypersecretory states. Gastroenter- 
ology 74:453-458, 1978. 

9. Zollinger RM, Martin EW, Carey LC, et al: Observations on the 
postoperative tumor growth behavior of certain islet cell tumors. Ann Surg 
184:525-530, 1976. 

10. Morrow DJ, Passaro E Jr: Calcium infusion test before and after total 
gastrectomy in the Zollinger-Ellison syndrome. Am J Surg 129:62-66, 
1975. 

11. Deveney CW, Deveney KS, Way LW: The Zollinger-Ellison syn- 
drome—23 years later. Ann Surg 188:384-393, 1978. 

12. Low DH, Liddle GW, Scott HW Jr, et al: Ectopic production of 
multiple hormones (ACTH, MSH and gastrin) by a single malignant tumor. 
N Engl J Med 273:292-296, 1965. 

13. Larsson L-I, Grimelius L, Hakason R, et al: Mixed endocrine pancreat- 
ic tumors producing several peptide hormones. Am J Pathol 79:271-284, 
1975. 

14. Murray-Lyon IM, Eddleston ALWF, Williams R, et al: Treatment of 
multiple-hormone-producing malignant islet-cell tumour with streptozoto- 
cin. Lancet 2:895-898, 1968. 

15. Kahn CR, Rosen SW, Weintraub BD, et al: Ectopic production of 
chorionic gonadotropin and its subunits by islet-cell tumors. N Engl J Med 
297:565-569, 1977. 

16. Braunstein GD, Vaitukaitis JL, Carbone PP, et al: Ectopic production 
of human chorionic gonadotropin by neoplasms. Ann Intern Med 78:39-45, 
1973. 

17. Walsh JH: Radioimmunoassay of gastrin, in Rothfeld B (ed): Nuclear 
Medicine In Vitro. Philadelphia, JB Lippincott Co, 1974, pp 231-248. 

18. Passaro E Jr, Basso N, Walsh JH: Calcium challenge in the Zollinger- 
Ellison syndrome. Surgery 72:60-67, 1972. 

19. Deveney CW, Deveney KS, Jaffe BM, et al: Use of calcium and 
secretin in the diagnosis of gastrinoma (Zollinger-Ellison syndrome). Ann 
Intern Med 87:680-686, 1977. 

20. Vaitukaitis JL, Braunstein GD, Ross GT: Radioimmunoassay which 
specifically measures human chorionic gonadotropin in the presence of 
human luteinizing hormone. Am J Obstet Gynecol 113:731-758, 1972. 

21. Parlow AF, Shome B: Specific, homologous radioimmunoassay (RIA) 
of highly purified subunits of human pituitary follicle-stimulating hormone 
(hFSH). J Clin Endocrinol Metab 39:195-198, 1974. 

22. Friesen SR, Bolinger RE, Pearse AGE, et al: Serum gastrin levels in 
malignant Zollinger-Ellison syndrome after total gastrectomy and hypo- 
physectomy. Ann Surg 172:504-521, 1970. 

23. Jaffe BM, Peskin G, Kaplan EL: Diagnosis of occult Zollinger-Ellison 
tumors by gastrin radioimmunoassay. Cancer 29:694-700, 1972. 

24. Sanzenbacher LJ, King DR, Zollinger RM: Prognostic implications of 
caleium-mediated gastrin levels in the ulcerozenic syndrome. Am J Surg 
125:116-121, 1973. 

25. McCarthy DM, Weintraub BD, Rosen SW: Subunits of human cho- 
rionie gonadotropin in malignant gastrinoma. Gastroenterology 76:1198, 
1979. 

26. Burcharth JG, Stage JG, Stadil F, et al: Localization of gastrinomas 
by transhepatic portal catheterization and gastrin assay. Gastroenterology 
77:444-450, 1979. 

27. Richardson CT, Feldman M, McClelland RN, et al: Effect of vagotomy 
in Zollinger-Ellison syndrome. Gastroenterology 77:682-686, 1979. 

28. Stadil F, Stage JG, Rehfeld JF, et al: Treatment of Zollinger-Ellison 
syndrome with streptozotocin. N Engl J Med 294:1440-1442, 1976. 


Serum Gastrin & HCG—Stabile et al 1095 





| 


PO S AE Tri Y 


a DTWER 


xr 








LIT Ee ee 
: E 


Ultrasonography and Oral Cholecystography 


A Comparison of Their Use in the Diagnosis of Gallbladder Disease 


Richard P. Detwiler, MD; Daniel S. Kim, MD; Jerrold K. Longerbeam, MD 


* The charts of all cholecystectomy patients at the White 
Memorial Medical Center, Los Angeles, from January 1977 to 
December 1979 were reviewed; of 374 patients, 76 had had both 
abdominal ultrasound scan and oral cholecystography per- 
formed preoperatively. Cholecystography accurately diagnosed 
gallbladder disease in 71 of these 76 patients, an accuracy rate of 
93.496, with one false-positive and four false-negative results. 
Ultrasonography correctly predicted gallbladder disease in 66 of 
76 patients, an accuracy rate of 86.896, with one false-positive 
and nine false-negative results. On the basis of this study and 
others in the literature, ultrasound scanning is recommended as 
the initial screening diagnostic study for gallbladder disease. Oral 
cholecystography should follow in patients in whom ultrasono- 
graphy fails to identify gallbladder calculi. 

(Arch Surg 115:1096-1098, 1980) 


ral cholecystography and abdominal ultrasonography 
have both been shown to be effective in the diagnosis 
of gallbladder disease."* Of 374 patients who had had a 
choleeystectomy at the White Memorial Medical Center, 
Los Angeles, between January 1977 and December 1979, 66 
were found who had had both of these studies performed as 
part of the preoperative diagnostic workup. The charts of 
these 76 patients were reviewed to determine the relative 
accuracy and cost-effectiveness of these two procedures. 
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METHODS 


Ultrasonic cholecystography was done with a gray-scale scanner 
using 2.25- and 3.5-MHz transducers in the transverse, oblique, 
and longitudinal planes. Oral cholecystography was done in the 
fasting patient using 3 g of iopanoic acid (Telepaque) as the initial 
dose of contrast agent. If the gallbladder was not visualized in 12 
hours, an additional 2 g of iopanoic acid was given, and roentgen- 
ograms of the right upper quadrant of the abdomen were repeated 
24 hours later in the supine and upright positions. 

Diagnostic criteria for gallbladder disease by abdominal ultra- 
sound scans included edema and thickening of the gallbladder wall 
as well as mobile defects within the gallbladder lumen, especially 
if these were associated with acoustical shadowing. Sonic densities 
with acoustical shadowing in the right upper quadrant of the 
abdomen in the region of the gallbladder were considered to be 
diagnostic of cholelithiasis even though the gallbladder was not 
visualized by ultrasound scanning. Nonvisualization of the gall- 
bladder 24 hours after a second dose of iopanoic acid was also 
considered to be diagnostic of gallbladder disease. 


RESULTS 


The patients were divided into two groups based on 
whether or not their gallbladders were visualized by oral 
cholecystography. Group 1 consisted of 57 patients whose 
gallbladders were not visualized by oral cholecystography, 
and group 2 consisted of 19 patients whose gallbladders 
were visualized on oral cholecystogram. 

Fifty-six of the 57 patients in group 1 had gallbladder 
calculi at surgery. The only remaining patient, who was 
operated on for a ruptured ovarian cyst, had a normal 
gallbladder at surgery. This represents a falsely abnormal 
oral cholecystogram since the gallbladder was not visual- 
ized by oral cholecystography. Ultrasonography in this 
same group of patients gave the following results: in 43 
patients the gallbladder was visualized ultrasonographical- 
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ly and shown t= contain stones. Gallbladder calculi were 
‘identified in the right upper quadrant in an additional 
seven patients .n whom the gallbladder itself was not 
visualized. At surgery, all seven of these patients had 
cholelithiasis asd chronic cholecystitis with small, con- 
tracted gallblad-ers. One patient in this subgroup also had 
a carcinoma of che gallbladder. These findings are similar 
to those reported by Crade. There were six falsely normal 
ultrasonograms in this group. The gallbladder was not 
visualized by ul-rascund scan, and stones were not identi- 
fied, in four pa3ents who were found to have gallbladder 
calculi at surgery. In two of these four cases, the ultrason- 
ogram was unsstisfactory because of overlying gas, and 
the reason for ronidentification of stones in the other two 
is unknown. In the last two patients, the gallbladder was 
visualized by ulzrasound scan but contained gallstones that 
were not seen. In each case, there was a single medium- 
sized stone (1 tc 3 cm in diameter) impacted in the ampulla 
of the gallbladder. Leopold et al* reported a similar finding 
in which the ultrasonogram visualized the gallbladder but 
failed to show z solitary stone in the gallbladder. 

Group 2, which consisted of 19 patients in whom the 
gallbladder was visualized by oral cholecystography, was 
further divided :nto two subgroups. Group 2A included 14 
patients in whom the oral cholecystogram not only visual- 
ized the gallblacder but also identified caleuli within the 
gallbladder. Ulsrasonography visualized the gallbladder 
and revealed gz_Istones in 12 of these 14 patients. There 
were two falsele normal ultrasonograms in this group. In 
one patient, ult-asound scan revealed a normal-appearing 
gallbladder without stones, but at surgery this patient had 
a single l-cm gallbladder calculus. In the remaining 
patient, neither-he gallbladder nor the stones were identi- 
fied by ultrasomography. The ultrasonogram in this case 
was suggestive of a right upper quadrant abscess. At 
surgery, the patient was found to have chronic cholecystitis 
with multiple =mall calculi in the gallbladder but no 
abscess. ; 

The last grous (group 2B) consisted of only five patients 
whose gallbladērs were visualized by oral cholecystogram 
but in whose gxllbladders calculi were not identified. In 
one patient, orsl cholecystogram revealed a gallbladder 
polyp that was nterpreted as a stone by ultrasound scan, 
but at surgery cnly an adenomatous polyp was found. This 
was classified as a falsely abnormal ultrasonogram, though 
the patient did have gallbladder disease. There were four 
falsely normal oral cholecystograms. In three of these cases 
the gallbladder was visualized and gallstones were identi- 
fied by ultrasou-d scan. Both the oral cholecystogram and 
ultrasonogram -isualized the gallbladder in the remaining 
case, and stones were not identified by either study. 
However, chole-ystectomy was done for continuing right 
upper quadrant symptoms, and the pathologie diagnosis 
was chronic acaseulous cholecystitis. This case is listed as a 
false-negative sudy for both diagnostic tests. This patient 
represents the only case in the entire series that was 
misinterpreted sy both diagnostic studies. 

Combining the groups shows that for the entire series 
there were four falsely normal and one falsely abnormal 
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oral cholecystograms, a diagnostic accuracy rate of 93.4%. 
Ultrasonography resulted in one falsely abnormal and nine 
falsely normal examination results, giving an accuracy 
rate of 86.8%. Eight patients in this series were found at 
surgery to have one or more common bile duct stones, but 
none of these were identified preoperatively by either oral 
cholecystography or ultrasonography. 

In addition to the aforementioned studies, seven 
patients were shown to have calcified densities consistent 
with gallstones in the right upper quadrant of the abdomen 
on plain abdominal roentgenograms. This corresponds to 
the 10% incidence of gallstones seen on plain films of the 
abdomen reported in the literature." 


COMMENT 


Oral cholecystography has been shown to have an accu- 
racy rate as high as 98% in the diagnosis of gallbladder 
disease. However, failure of the patient to take the 
contrast material, vomiting, mechanical obstruction, mal- 
absorption, and hepatic dysfunction can prevent visualiza- 
tion of the gallbladder.’ Oral cholecystography is also 
contraindicated or is nondiagnostic in cases of acute chole- 
cystitis, pancreatitis, jaundice, pregnancy, and in cases of 
allergy to iodinated compound. For these reasons, ultrason- 
ography is being increasingly relied on for the diagnosis of 
gallbladder disease. 

Ultrasonography was initially used in acutely ill 
patients, but more recently it has had wide use in jaundiced 
patients, pregnant patients, and patients with an allergy 
to iodinated drugs.'^'^" It has been recommended as a 
routine procedure after a single-dose oral cholecystogram 
in which gallbladder and/or calculi are not visualized,’ 
and it has also been recommended as the initial routine 
screening test for gallbladder disease.” With the advent 
of the gray-scale ultrasonic scanner, the accuracy rate of 
ultrasonic diagnosis of gallbladder disease has risen from 
66%" to 9690.5 

There are many advantages of ultrasonography. It is a 
rapid, safe, noninvasive diagnostic test. Since there is no 
radiation hazard, it can be safely used in the pregnant 
patient. It is equally effective in acute and chronic gall- 
bladder disease, and it is useful in the jaundiced patient. 
Ultrasound scanning is also helpful in evaluating the 
organs and structures surrounding the gallbladder.'* 

On the other hand, there are some limitations of ultra- 
sonography.''^? Gallbladder function is not evaluated by it, 
and excessive intestinal gas may obscure the gallbladder. 
Although ultrasonography is useful in the differential 
diagnosis of jaundice,” the unobstructed common bile 
duct is usually not visualized, and common bile duct calculi 
are only occasionally identified. None of the eight cases of 
common bile duct stones in this series of patients were 
identified by ultrasonography; however, only one of these 
patients was jaundiced. Finally, ultrasonography requires 
more highly experienced technicians and radiologists than 
does oral cholecystography. 

The cost of the oral cholecystogram at the White Memo- 
rial Medical Center is less than that of the abdominal 
ultrasonogram, $66 as compared with $97.50. However, 
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since abdominal ultrasonography can be done much faster, 
saving valuable hospitalization time, there may be an 
overall cost advantage to using ultrasonography. 


CONCLUSION 


The results of this study confirm that oral cholecystogra- 
phy is still the most accurate test for the diagnosis of 


gallbladder disease, but the accuracy of abdominal ultra- 

sonography is not far behind and is improving. Using 
ultrasonic scan as the primary screening examination for 

gallbladder disease appears to be a cost-effective measure. 

Oral cholecystography can then be reserved for those 

patients in whom gallbladder calculi are not identified by 

ultrasonography. 
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Aortic Grafting Procedures 


Tailoring the Options 


Milten L. Owens, MD, FACS; Samuel Eric Wilson, MD, FACS; Irving Schwartz, MD 


* Records from 165 patients who had received aortoiliac or 
aortofemoral bypass grafts were reviewed. The overall five-year 
patency rate was 88%. There was no significant difference in 
operative duration, amount of blood transfused, postoperative 
complications, amd life table patency rates when comparisons 
were made of upilateral and bilateral grafts, of patients who 
underwent sympathectomy and those who did not, or of aorto- 
femoral and aortciliac grafts. When bypass grafting included an 
additional procecure, the amount of blood transfused and the 
number of postoperative complications increased significantly. 
We conclude that 1) the decision to operate should be based on 
symptoms, (2) the site of anastomosis should be chosen from 
anatomic characteristics, and (3) other procedures should not 
be performed except to achieve obvious therapeutic goals and to 
assure graft patemcy. 

(Arch Surg 115:1099-1102, 1980) 


e studied several controversial aspects of aorta- 
to-distal artery bypass. 

1. Surgeons dssagree on the comparative merits of vas- 
cular anastomoss immediately above and below the ingui- 
nal ligament. When the bypass is from the aorta to the iliac 
arteries, the procedure is easier, takes less time, and avoids 
the complications of additional incisions in the groin.'* On 
the other hand, aortofemoral bypass provides the oppor- 
tunity to inspect-directly and, if necessary, reconstruct the 
superficial femoral and profunda femoral openings.* 

2. Sympathectomy has been advocated as an adjunctive 
procedure that increases runoff and, thereby, graft paten- 
cy, while adding little additional time to the procedure.** 
Others believe taere is no benefit to compensate for the 
small, but real, additional risk.*? 

3. The management of unilateral occlusive lesions of the 
iliae artery has also been controversial. Such lesions are 
said to be characteristic of patients with either less- or 
more-advanced arteriosclerotic disease.'^'* Operative solu- 
tions have inclueed unilateral endarterectomy or bypass, 
bilateral bypass. and femorofemoral bypass procedures. 
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The wide range of reported patency rates complicates an 
evaluation of the procedure's effectiveness.''-'* 

4. Aortoiliae and aortofemoral bypass procedures are 
often performed in conjunction with other vascular recon- 
structions, some of which are considered to be necessary to 
ensure graft patency (eg, profunda endarterectomy), 
whereas others (such as renal artery endarterectomy or 
bypass) are of a semielective nature. Surgeons disagree as 
to how these extra procedures influence operative risk and 


graft patency. 
SUBJECTS AND METHODS 


Records were available on 165 patients who underwent aortoil- 
iac or aortofemoral bypass grafting during the years 1968 through 
1977. All the patients were male veterans; the average age was 
59.5 years (SD, 8.7 years). Operative indications ranged from 
incapacitating claudication to rest pain and tissue necrosis. The 
operations were performed by staff surgeons of the vascular 
surgery section or by senior residents under direct supervision of 
the staff. Follow-up examinations occurred once or twice yearly in 
the vascular clinic. No surgeon performed a majority of the 
procedures. 

The data were examined to evaluate (1) distal external iliae vs 
femoral anastomosis, (2) the comparative effects of sympathecto- 
my vs nonsympathectomy, (3) unilateral vs bilateral bypass, and 
(4) comparison of simple aortofemoral or aortoiliac bypass with 
bypass plus one or more additional procedures, such as sympathec- 
tomy, profundoplasty, or femoropopliteal bypass. Statistical com- 
parisons used the x? test, the ¢ test, and the Wilcoxon’s life table 
methods. 

Anastomosis to the iliac arteries was performed to bypass 
sections blocked by aortoiliac occlusive disease when the common 
and profunda femoral arteries were angiographically normal. In 
most patients, the distal anastomosis was to the external iliac 
artery just proximal to the inguinal ligament. In a few others, the 
anastomosis was placed more proximally. Femoral anastomoses 
were performed if the surgeon was concerned about the narrowing 
in the distal iliac or common femoral and profunda arteries. 

Unilateral bypass was performed for localized, one-sided iliac 
obstruction when it became apparent that localized endarterecto- 
my would not be possible. The approach was usually transabdom- 
inal, but in four eases a retroperitoneal approach was used for 
unilateral disease. 

Aortofemoral grafts were more commonly performed than 
aortoiliae, and bilateral reconstructions were much commoner 
than unilateral (Table 1). Distal anastomosis to the external iliac 
artery was selected when the common femoral and profunda 
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arteries were normal on biplanar views by arteriogram, and if the 
distal iliae artery was soft and pliable at the time of operation. 


RESULTS 


The mortalities of 6% and 4% for the aortofemoral and 
aortoiliac graft recipients were not significantly different. 
Thirty-two patients (19%) had one or more complications in 
the first postoperative month. Nine of the complications 
were fatal, resulting in a 5% operative mortality. (Three of 
the deaths were due to bleeding, two to myocardial 
infarcts, one to bowel necrosis, and three were the result of 
complications that developed from reoperating on throm- 
botie grafts.) As complications, bleeding, myocardial 
infarction, and graft thrombosis had mortalities of 100%, 


Table 1.—Distribution of Procedures 


Aortoiliac 4 42 


*One limb was sewn to the iliac artery, the other to the femoral artery. 


Table 2.—Postoperative Complications 
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*Number in parentheses indicates deaths. Nine deaths resulted in 
postoperative mortality of 596. 

This is 22% of total. 

This is 13% of total. 
















Fig 1.—Effect of distal anastomosis on graft patency. Survival 
indicates fraction of total sample surviving. 
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100%, and 38%. Although the complication rate of 22% for 
aortofemoral bypass was higher than the 13% for aortoil- 
iac grafts, these are not significantly different by the x? 
test. However, certain complications, such as groin wound 
infection and lymphocele, are unique to aortofemoral pro- 
cedures, and with sufficient numbers of patients signifi- 
cant differences in these postoperative complications 
would appear (Table 2). 

All of the early postoperative thromboses occurred after 
aortofemoral anastomoses. This may indicate a greater 
risk of kinking, twisting, or external compression when the 
graft is tunneled under the inguinal ligament. More likely, 
thrombosis was a complication of the extensive endarterec- 
tomy or angioplasty, which often is necessary to improve 
runoff through the diseased profunda femoris vessel. 
Average duration of anesthesia and operation was 268 
minutes for bilateral aortoiliac bypass and 297 minutes for 
aortofemoral bypass. The slightly shorter time for aor- 
toiliae grafting was not statistically significant. Similarly, 
transfusion requirements were not different for the two 
procedures. 

In calculating the life table comparisons, grafts were 
treated as patent until they were known to be thrombotic 
on the basis of recurrent symptoms, decrease in ankle- 
wrist systolic pressure ratio, or some other intervening 
complication that required angiogram or reoperation. Life 
table graft patency comparison between aortoiliac and 
aortofemoral grafts shows a statistically nonsignificant 
difference in favor of aortoiliac grafts that results from 


Table 3.—Effect of Sympathectomy* 


Amount Duration of 
Postoperative Transfused, Operation, 
Complication mL per Patient min 


Sympathectomy 5/29 338 290 
No sympathectomy 9/59 393 258 





*No difference was significant. 


Fig 2.—Effect of sympathectomy on graft patency. 
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Fig 3.—Bilateral vs unilateral bypass on graft patency. 


Table 4.—Unilateral vs Bilateral* 






Postoperative Amount Duration of 
Complications Transfused, Operation, 
(Deaths) mL per Patient min 


Unilateral 4/27 (1) 618 310 
Bilateral 28/138 (8) 534 283 


*No difference was significant. 






the early complications that affect aortofemoral grafts 
(Fig 1). Thrombosis of aortoiliac grafts was delayed and 
was due to progression of disease in the common femoral 
segment. 

Sixty-five patients received a sympathectomy before or 
during the bypass procedure and 80 patients did not. Both 
those who underwent sympathectomy and those who did 
not had similar outeomes with respect to graft patency 
(Fig 2), postoperative complications, duration of operation, 
and transfusion requirements (Table 3). 

Twenty-seven patients had unilateral bypass procedures 
and 138 had bilateral procedures (Table 2). The generalized 
Wileoxon's test for comparison of life tables did not 
demonstrate a difference in duration of patency between 
these groups (Fig 3). When a patient required aortoiliac 
surgery on the side opposite the unilateral graft, the graft 
was consideredstatistically as lost to follow-up, rather than 
as a failure. Therefore, it is possible that if reoperation on 
the contralateral side had been the end point, bilateral 
bypass procedures might have had a greater duration of 
function. > 

Other comparisons failed to identify a substantial differ- 
ence between unilateral and bilateral procedures: average 
duration of operation, amount of blood transfused, and 
frequency of pestoperative complications were not signifi- 
cantly different (Table 4). 

The addition of other procedures, such as femoropopli- 
teal bypass, limited endarterectomy, renal artery recon- 
struction, etc, resulted in a significantly greater intraoper- 
ative blood loss and postoperative complication rate. Dura- 
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Table 5.—Additional Procedures 


Amount Mean 
Transfused, Duration of 
Added Complications mL per Operation, 


Procedures (%/Deaths) Patient min 


Yes 17/32 (53/4*) 1,752 310 
No 15/110 (14/3) 754 289 


Significance <.01 <.01 Not significant 


Incidence 





*Both the frequency of complications and of postoperative mortality 
were significantly increased in patients undergoing additional proce- 
dures. 


tion of operation was increased, but not significantly 
(Table 5). When an additional procedure was added to the 
bypass operation, graft patency (by the Wilcoxon’s life 
table comparison) was neither adversely nor beneficially 
affected (Fig 4). 


COMMENT 


Our very similar results from aortofemoral and aortoiliac 
procedures suggest that the surgeon has better results 
when he closely tailors the operation to fit the anatomic 
lesion: in our patients, aortofemoral bypass is usually done 
when disease in either the common femoral or profunda 
femoral arteries requires correction. Almost by definition 
these patients have more advanced disease, since aortoiliac 
anastomoses are reserved for patients in whom there is a 
soft distal external iliac artery and angiographic demon- 
stration of an unobstructed profunda femoral artery. The 
extra surgery and slightly higher incidence of early postop- 
erative complications with aortofemoral bypass appears 
justified by sustained patency thereafter. 

The advantages of anastomosis to the external iliac 
artery include technical ease, an undissected groin for later 
femoropopliteal grafting, and a small but critical advan- 
tage in decreased postoperative complications, particularly 
infection, related to the groin incision. 

The disadvantages include (1) the missed opportunity to 
endarterectomize the orifice of a partially occluded profun- 
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da not evident on roentgenogram, and (2) progression of 
disease in the distal external iliac and common femoral 
arteries may cause late thrombosis of the graft. This latter 
disadvantage may be minimized by sewing to the external 
iliac artery just proximal to the inguinal ligament. The 
segment bypassed is thereby almost as long as if an 
aortofemoral anastomosis had been done. 

Even though sympathectomy was a common adjunctive 
procedure in our patients, we are unable to show any 
long-term benefit. On the other hand, operative risk was 
not increased. The addition of other procedures, however, 
decidedly increases risk without additional long-term ben- 


efit. Enlarging the bypass procedure by simultaneous 


femoropopliteal bypass or extended profunda endarterec- 
tomy should only be undertaken when it is essential to 
assure graft patency. Recognizing that additional proce- 
dures, such as aortorenal or aortosuperior-mesenteric 
artery bypass, may be unavoidable, we would still caution 
the surgeon not to undertake the secondary reconstruction 
unless there are clear indications and an important thera- 
peutic goal. 


In treatment of unilateral iliac disease in our patients, 
the risk of a bilateral procedure was not greater than with 
unilateral graft placement and functional duration was 
equivalent. Levinson et at" had poorer results with unilat- 
eral than bilateral grafts. In his series, unilateral grafting 
was performed in patients with more advanced disease and 
the origin of the graft was often from the common iliac 
where disease had already progressed. Patients in our 
series who had unilateral grafts were on the average two 
years younger than patients having bilateral grafts, and 
except in four patients the origin of the graft was from the 
aorta, where progression of atherosclerosis is less likely to 
reduce flow and contribute to graft thrombosis. An alter- 
nate solution uses femoral-femoral grafts, which have 
reported five-year patency rates ranging from 50%" to 
91%," and a lower operative morbidity than with either the 
retroperitoneal or transabdominal bypass procedures.'*-'5 

In summary, similar and excellent results can be 
achieved with aortoiliac or aortofemoral reconstructions by 
careful selection of the site for anastomosis on the basis of 
anatomic indications. 
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Editorial Comment 


The authors' point that vascular reconstructive procedures 
should be tailored to meet each patient's needs is universally 
acknowledged. To imply, however, that aortoiliac reconstruction is 
as good as aortofemoral reconstruction may be misleading, since 
extent of disease and symptoms among those who underwent 
aortoiliac reconstruction and aortofemoral reconstruction was not 
stated. Clearly, the two groups are not comparable, and with this 
reservation in mind one must cautiously draw conclusions with 
regard to equal efficacy of aortoiliac and aortofemoral reconstruc- 
tion. It is surprising that persons undergoing aortoiliac recon- 
struction did not have better graft patency than those undergoing 
aortofemoral reconstruction, since inherent biologic differences 
between the two types of disease should favor those with localized 
involvement. Perhaps this underscores our inability to determine 
accurately the extent of disease, and those undergoing aortoiliac 
reconstruction for apparent localized disease had more diffuse 
disease than was appreciated. 

I take issue with the classification of profundoplasty as "other 
vascular reconstruction" that adds to the complexity and increased 
morbidity of aortofemoral bypass; in faet, deep femoral recon- 
struction has become an integral part of aortofemoral bypass. 
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With the growing evidence that deep femoral arterial reconstruc- 
tion during aortofemoral bypass increases long-term graft paten- 
cy, many vascular surgeons commonly perform profundoplasty by 
extending the distal graft anastomosis onto the deep femoral 
artery as a patch. 

Experience has shown that unilateral aortofemoral bypass is 
often nothing more than the first segment of staged bilateral 
reconstruction. If symptoms warrant operation and the patient's 
overall condition permits a major operative procedure, bilateral 
aortofemoral reconstruction is preferred. Documented efficacy of 
femoral-femoral bypass for the management of unilateral disease 
in high-risk patients had made unilateral aortofemoral reconstruc- 
tion of historical interest only. 

Tailoring the operation to fit symptoms is as important as 
tailoring the operation to fit the anatomic lesion. Should symp- 
toms demand arterial reconstruction, the great majority of 
patients require aortofemoral bypass complemented by profundo- 
plasty. 

CALVIN B. Ernst, MD 
Baltimore 
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Ogilvie’s Method Applied 
to Infected Wound Disruption 


R. Jan A. Goris, MD 


* Nylon mesh was used without closing the skin in 26 patients 
in whom it was nct possible to close the infected abdominal wall 
without undue tension. A total of 73 meshes were implanted. 
Major complicatiens consisted of three wound disruptions in two 
patients and formation of a sinus tract necessitating excision of 
the mesh in one patient. Definitive closure generally consisted of 
skin grafting on the granulation tissue growing through the 
mesh. Mortality was high, due to underlying diseases. In three of 
13 survivors, an incisional hernia developed. 

(Arch Surg 11=1103-1107, 1980) 


he avoidanee of excessive tissue tension is a generally 

accepted principle in surgery. The use of tantalum 
mesh, polypropylene (Marlex), ° and other prosthetic 
material to avoid undue tension in closing large incisional 
hernias is well documented. Inability to close the abdomi- 
nal wall without undue tension can also arise at the end of a 
laparotomy for srotracted peritonitis and is due to extreme 
edema of the abdominal wall, bowel wall, and mesenteriae, 
and to bowel dJation by ileus. An identical problem can 
arise with infeeted wound disruption and with abdominal 
wall necrosis. The data available about the incidence, 
mortality, or treatment of this condition are, to my knowl- 
edge, scanty. 

Faced with che dilemma of difficult abdominal wall 
closure, we used a method described by Ogilvie* 40 years 
ago for traumatic abdominal wall defects and later by 
Markgraf? for wound disruption. It employs a fluid- 
permeable mesh and no skin closure, leaving the peritoneal 
cavity semioper. 
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SUBJECTS AND GENERAL METHODS 


During the period from Dec 1, 1976 to Dec 1, 1978, 60 patients 
were treated at the Department of General Surgery, St Radboud, 
Ziekenhuis, the Netherlands, for postoperative peritonitis. A nylon 
mesh was deemed necessary to avoid tension closure of the 
abdominal wall in 26 of these patients. In this group, 24 patients 
had generalized peritonitis and two had localized peritonitis. In 18 
patients, the peritonitis was due to breakdown of gastrointestinal 
(GI) or urologic suture lines, or both (Table). To illustrate the 
gravity of their condition in this group of 26 patients, 17 of them 
required prolonged artificial ventilation for respiratory failure. 
Standard procedures for treatment of postoperative peritonitis 
included extensive abdominal reexploration whenever indicated; 
taking down all leaking suture lines and strietly avoiding new 
suture lines by construction of one or more split enterostomies 
where appropriate; abdominal lavage; extensive drainage of the 
peritoneal cavity; and delayed skin closure. Postoperative care 
included administration of appropriate antibioties; intravenous 
hyperalimentation; respiratory support when appropriate; correc- 
tion of anemia; fluid and electrolyte supplementation; and reoper- 
ation whenever an intra-abdominal complication was suspected." 

The relaparotomy rate in this group of patients was high, due to 
such complications as residual abscess, bowel fistula, GI or intra- 
abdominal hemorrhage, and wound disruption. In most survivors, 
a final relaparotomy was necessary to close all enterostomies. To 
emphasize the abdominal wall problem at the time the first nylon 
mesh was implanted, the average number of before-mesh laparot- 
omies in this group of 26 patients was four; conventional closure of 
wound disruption was performed in 17; and extensive necrosis of 
the abdominal wall occurred in five (Table). As a matter of fact, all 
cases were heavily infected. For all of these reasons, nylon mesh 
closure was necessary 73 times in these 26 patients. The average 
gap to be bridged, with good muscle relaxation, was 12 em. The 
nylon mesh used was commercially available, heat-sterilized, white 
nylon curtain material, or a fine nylon mesh (Harrison). 

No attempt was made to identify the anatomical layers of the 
abdominal wall, and all necrotic tissues, if present, were excised. 
Preferentially, omentum or a mesenterial surface was positioned 
under the anticipated placement of the nylon mesh. A double layer 
of nylon gauze was sutured to the inner side of the peritoneum and 
fascia with interrupted polyglactin 910 sutures (Fig 1, top). The 
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Use of Nylon Mesh in 26 Patients* 


Patient No./Sex/ 
Age, yr 
1/M/53|| 
2/M/60 


3/M/78|| 


4/M/36]| 


5/M/18|| 


8/M/58]| 


7/F/62 


8/F/60 


9/M/28 


10/F/35]| 


11/F/46]| 
12/M/54|| 


13/M/61 


14/M/24]| 


15/M/62 


16/M/56]| 


17/M/38 
18/M/45|| 


19/M/67]| 


20/M/65 


21/M/58 


23/M/21 





Surgical History 
Perforated sigmoid diverticulitis, 
three-staged operation 


Blunt abdominal trauma, small-bow- 
el perforation 


Prostatic carcinoma, postirradiation 
cystitis and proctitis, pelvic lym- 
phadenectomy, Bricker operation, 
colostomy 

Bladder carcinoma, postirradiation 
cystitis and proctitis, total cystec- 
tomy, Bricker operation, sigmoi- 
dectomy, colostomy 

Marfan's syndrome, aneurysm of L 
subclavian artery, thrombotic in- 
ferior caval vein, pulmonary em- 
bolism, ileus 

Aortoiliac prosthesis, wound disrup- 
tion, small-bowel perforation 


Resected sigmoid carcinoma, clo- 
sure of small-bowel-bladder fistu- 
la 


Lymphoreticular malignant neo- 
plasm stage IV, small-bowel per- 
foration in incarcerated incisional 
hernia 

Necrotizing pancreatitis, pancreatic 
abscess 

Excision of necrotic ovarian cyst, 
infected wound disruption due to 
retained abdominal pad 

Mesenterial thrombosis, small-bowel 
resection 


Incarcerated internal hernia, small- 
bowel resection 

Incisional hernia, perforated appen- 
dicitis 

Traumatic duodenal rupture, exten- 
sive retroperitoneal necrosis 

Pulmonary emphysema, bleeding 
duodenal ulcer, Billiroth (B) Il 
gastrectomy 


Bleeding duodenal ulcer, B Il gas- 
trectomy 


Duodenal ulcer, B Il gastrectomy 


Duodenal ulcer, B | gastrectomy, 
SLB, conversion of B | to Roux- 
en-Y gastrojejunostomy, SLB 


Carcinoma in B II gastric remnant, 
total gastrectomy, Roux-en-Y 
esophagojejunostomy 

1953: B | gastrectomy; 1954: con- 
version of B | to B II gastrectomy; 
1955; anastomosis between pan- 
creatic fistula and duodenal 
stump, chronic pancreatitis; 1978: 
carcinoma pancreatic head, ob- 
structive jaundice, Roux-en-Y 
choledochojejunostomy 

1976: aortoiliac prosthesis, 1978: 
renal failure, sepsis, ileus, para- 
prosthetic duodenal fistula 

Anticoagulant therapy, extensive 
rectus hematoma, necrotic ab- 
dominal wall 

Hemophilia A, kidney transplant re- 
cipient, prednisone and immuno- 
suppressive therapy, strangulated 
internal incarceration, small-bowel 
resection 
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Complications Before 
First Mesh AT 
SLB, GP, RF, WD, 10 
RA, IH 
SLB, GP, RF, WD, RA 10 


SLB, GP, WD, NAW 


SLB, GP, IAH, WD 


SLB, GP, WD 


SLB, GP, RF, WD, RA 


SLB, GP, RA 


GP, RF, WD, IH 


GP, RF, SBF, WD 


SLB, GP, RF, RA 

SLB, GP, RF, RA 

GP, IH 

SLB, GP, RF, WD, 
NAW 

SLB, GP, RF, RA 

SLB, GP, RF, RA 

SLB, GP, RF, WD, RA 

SLB, GP, RF, RA 


SLB, GP, RF, WD, RA 


SLB, GP, WD, RA, IH 


SBF, GP, RF, RA 


SBF, GP, RF, WD, 
NAW 





Complications After Mesh, 
Cause of Death in 
Nonsurvivors 


Sinus tract 


Died: sepsis, MOF 


Died: RA, pseudomonas sep- 
ticemia, cardiorespiratory 
failure 

Died: sepsis, fulminant hem- 
orrhagic gastritis 

Died: sepsis, MOF 

Died: RA, sepsis, MOF 


Died: RA, septic IAH 


Died: sepsis, upper gastroin- 
testinal (Gl) hemorrhage 


WD, died: sepsis, MOF 


NAW, died: Gi hemorrhage, 
renal failure 
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25/F/30 Toxic megacolon, total proctocolec- 


tomy, small-bowel fistulae 
Bladder carcinoma, postirradiation 

cystitis and proctitis, transverse 

colostomy, sigmoid colostomy, 
ureterosigmoidostomy 










26/M/68 


intra-abdominal F=morrhage. 


1B indicates to=! number of laparotomies in the patient's lifetime. 


bites in the fascia hould be larger than the bites in the mesh. The 
mesh should be flat and taut. Redundant folds should be avoided as 
they are not easily incorporated in the granulation tissue. 

No attempt is made to close the other layers of the abdominal 
wall (Fig 2). The nylon mesh is covered with a nitrofurazone 
(Furacine)- or pov-:one iodine (Bethadine)-impregnated dressing. 
A nonfunctioning intestinal stoma can be incorporated in the 
mesh (Fig 3). Thi- leaves more space available to construct the 
functioning stomz in intact abdominal wall, thereby ensuring 
good stomal care postoperatively. As the mesh generally is at the 
highest point of ‘he abdominal cavity, it does not provide for 
adequate drainage of this cavity. Drains, if necessary, are placed 
as far posterior = possible. The postoperative care includes at 
least one dressing change daily. Granulation tissue is allowed to 
grow through the mesh, and split-skin grafts are applied as soon as 
possible (Fig 4). Since the mesh acts as a scaffolding for fibro- 
blasts, no attempt.:s made to remove it before grafting. Only when 
the mesh is not ecpletely incorporated in the granulation tissue 
are the protruding parts excised, and grafts are then applied to the 
granulation tissue underneath. In an occasional patient, the mesh 
can be excised anc the abdominal wall closed, or the skin mobilized 
and closed over the granulated mesh. 

When a laparotemy is again necessary in a patient with a nylon 
mesh sutured in the abdominal wall, the same incision is used. The 
abdominal cavity is entered alongside the upper border of the 
nylon mesh (Fig 1, bottom). Usually the mesh must be excised 
completely, even # it had been successfully grafted previously. 

The vasculzriza-ion of the graft comes from within the abdom-, 
inal cavity and is mterrupted by dissection of the underside of the 
mesh. When inte-zinal serosa is lying against the mesh, careful 
dissection is necessary to avoid perforation. At the time of 
abdominal closure after reoperation, a new nylon mesh is usually 
necessary. 


RESULTS 


The nylon mesh was well tolerated by all patients. Due to 
underlying illness and complications, the mortality was 
extremely high 13 of the 26 patients died. In no instance 
were complicatwns of the nylon mesh related to the cause 
of death (Table . In no instance were continuing peritonitis 
or residual abscess due to the mesh. A clostridial myonecro- 
sis of the abdominal wall developed in one patient (PT 23) 
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Use of Nylon Mesh in 26 Patients*—cont 


Patient No./Sex/ Complications Before Cause of Death in 
Ageyr - Surgical History First Mesh At Bi cs Nonsurvivors 
24/M/48 Perforated appendicitis GP, RF, RA, WD, Died: tracheoesophageal fis- 


NAW 
SLB, GP, RF, RA 


SLB, GP, WD, NAW 


*SLB indicates-suture line breakdown; GP, generalized peritonitis; LP, localized peritonitis; RF, respiratory failure; RA, residual abscess; IH, 
incisional hernia; NAW, necrosis of (a part of) abdominal wall; SBF, small-bowel fistula; WD, wound disruption; MOF, multiple organ failure; IAH, 


7A indicates serial number of laparotomy when first nylon mesh was implanted. 


$C indicates number of laparotomy incisions closed with nylon mesh. 
||Patient transferred to the Department of General Surgery, St Radboud, Ziekenhuis, the Netherlands because of postoperative peritonitis. 
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Complications After Mesh, 














tula, intrathoracic hemor- 

rhage, sepsis, MOF 

Died: septic IAH, circulatory 

failure 

WD, died: pulmonary embo- 
lism 

































after resection of a strangulated small bowel. After hyper- 
baric treatment, the necrotic tissues were excised and a 
larger mesh was implanted without further abdominal wall 
problems. No bowel erosion, perforation, or fistula resulted 
from implantation of the mesh. Wound disruption needing 
reoperation occurred in two patients, in one of them twice 
(PT 26). In one patient in whom the skin closed sponta- 
neously over the mesh, a sinus tract formed that necessi- 
tated excision of the mesh (PT 10). 

Minor complieations involved tearing loose of parts of 
the mesh, requiring either no treatment or only resuturing 
under local anesthesia. This occurred in ten instances for 
the total of 73 nylon mesh implantations. In the 13 
survivors, definitive closure embraced split-thickness skin 
grafting on the mesh in nine patients, excision of the nylon 
mesh and closure of the abdominal wall in two patients, 
and secondary mobilization of the surrounding skin and 
closure over the mesh in two patients. The delay between 
implantation of the mesh and skin grafting usually was 
three weeks. 

One minor but annoying complication was seen in all 
patients with split-thickness skin grafts on the nylon mesh. 
Parts of the mesh slowly perforated the skin graft and had 
to be trimmed regularly. Pathologie specimens demon- 
strated that this was not due to the mesh itself, as it always 
was nicely incorporated in the granulation tissue without 
undue inflammatory reaction or sinus formation (Fig 5); 
rather, it was due to the skin graft producing epithelial 
spurs that grew down from the surface and progressively 
surrounded the nylon fibers with an epithelial lining (Fig 
6). This resulted in progressive extrusion of the nylon 
mesh. In three of these patients with skin grafts on the 
mesh, incisional hernias developed several months after 
discharge, possibly due to weakening of the mesh by 
trimming of the extruded parts and/or to substantial 
weight gain (on average, 12 kg). Extrusion of the mesh did 
not occur when the mesh was covered with surrounding 
skin and subcutaneous tissue. In seven patients a nonfunc- 
tioning intestinal stoma was incorporated in the mesh 
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active stoma 


nylon mesh 


5 - - mucous fistula 
p da 


Fig 1.—Top, Double layer of nylon gauze sutured to inner Fig 3.—Active stoma is constructed in intact abcominal 
Side of peritoneum and fascia with interrupted sutures. wall. Mucous fistula can be incorporated in nylon mesh. 
Bites in fascia should be larger than bites in mesh. Bottom, 

Way of entry at reoperation. 











IAM 


Fig 2.—Nylon mesh sutured to inner side of peritoneum and Fig 4.—Granulation tissue grows through nylon mesh. Wound is 
fascia. Subcutaneous fat and skin are left open. almost ready for split-thickness skin grafting. 








€ di * 
Si 
Fig 5.—Nylon fibers incorporated into thick layer of granulation Fig 6.—In skin-grafted mesh, nylon fibers are progressively sur- 
tissue. Specimen was dissected from underlying small-bowel rounded by epithelial lining. Specimen was dissected from 
serosa during reoperation (elastica-Van Gieson's stain, x 100). underlying small-bowel serosa during reoperation (hematoxylin- 
eosin, x 25). 
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without untoward problems. Implantation of a nylon mesh 
necessitated a hospital stay of approximately one month, 
but most of these extremely ill patients had to stay in the 
hospital for other evident reasons. 


‘COMMENT 


Evaluation of what amount of tension is excessive in 
closing the abdeminal wall largely depends on individual 
judgment. A rv e of thumb was given by Ogilvie, who 
stated that, for traumatic defects, when the gap exceeds 
7.5 cm, direct clesure is generally impossible. In this series 
the gap generally exceeded 10 em. 

Five options are available for the management of ten- 
sion closure of -he abdomen: first, through and through 
tension sutures; second, through and through sutures 
knotted over ar internal or external device**; third, mas- 
terly neglect; fourth, skin grafts’; and last, prosthetic 
material.'*-'^* Undue tension results in more necrosis of 
the abdominal wall ard in exaggerated elevation of the 
diaphragm witk limitation of pulmonary excursions. 

A masterly neglect type of approach is possible when a 
postoperative wound disruption occurs in a very ill patient, 
with the bowel still below the fascial level. Bedrest and a 
belly-band result in closure of the abdominal defect by 
granulation tissue. This type of approach is not possible at 
the end of a laparotomy when all bowel loops have been 
mobilized. Tiss-e flaps are not indicated in an infected 
medium, and split-thickness skin grafts do not provide 
enough strengt=,"° so the last resort is the use of prosthetic 
material. Packmg of the gap with a polyurethane foam 
(Lyomousse)"' is one possibility. Pichlmayer et al" 
“fenced” the abdominal wall defect with a series of drains 
threaded on strong wires. Silicone sheet is successfully 
used in the closure of full-thickness defects of the abdomi- 
nal wall.'*?* Th:s material is impervious to fluids and, in an 
infected surrounding, would probably result in retention of 
purulent material. 

The first, to our knowledge, who closed the abdominal 
wall with a pervious mesh, leaving the skin open, was 
Ogilvie.’ Tantalum gauze’ and polypropylene mesh? also 
prowide for drainage and have been shown to be incorpo- 


rated in granulation tissue despite the presence of purulent 
infection if no dead space is present under the prosthetic 
material. The use of polypropylene mesh, left exposed, has 
been reported in infected abdominal war wounds,” after 
excision of clostridial myonecrosis,"*" after radical exci- 
sion of abdominal wall tumors,* and in wound disrup- 
tion.’ 

Polypropylene mesh was unavailable for our first 
patient, in whom it was not possible to close the abdominal 
wall. Ordinary nylon curtain was the only suitable material 
at hand and was implanted without resulting problems. It 
was as safe and efficient as Harrison mesh or polypropy- 
lene mesh. The high mortality in this series was due to 
underlying illness and was low in relation to the 67% 
mortality reported by Kern'* for postoperative peritonitis 
and to the mortality of 80% reported by Skillman et al? for 
patients with peritonitis who required artificial respira- 
tion. 

In our opinion, implantation of the nylon mesh was 
contributory to this relatively favorable outcome. The 
incidence of three wound disruptions in two patients after 
implantation of the nylon mesh compares favorably with 
the occurrence of wound disruptions in 17 patients of this 
group prior to implantation of the first mesh. No bowel 
fistula or perforation resulted from implantation of the 
mesh. This contrasted with the fact that two patients in 
this series had a small-bowel perforation after closing an 
evisceration with retention sutures (PT 6, PT-22). The 
occurrence of three incisional hernias in the survivors 
compares with three incisional hernias in the survivor 
group before the start of their peritonitis problem. 


CONCLUSION 


Implantation of a nylon mesh without skin closure is a 
safe and simple method for preventing evisceration when 
an infected abdominal wall cannot be closed without undue 
tension. This method is of great value as an adjunct in our 
aggressive approach to postoperative abdominal sepsis. 


Tonny I. C. Bernaerts prepared the manuscript and Donald I. Funk, MD, 
reviewed it. Drawings are by Marlu L. A. Ackermans-de Leeuw. 
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Wy, H D ; ) L4 Contamination during surgical procedures such — 
JA 2 as cholecystectomy, hemorrhoidectomy, 
exploratory laparotomy and prostatectomy is 
frequently unavoidable. In such cases, the ideal 
hemostatic agent is one that not only controls 
small vessel bleeding, but does not enhance or | 
provide a site for bacterial growth. * ] 

SURGICEL Absorbable Hemostat provided 
bactericidal action in in vitro studies^?:* and did 
not tend to enhance experimental infection in | 
animals.” Other commonly used hemostatic j 
agents such as absorbable gelatin sponge, 
topical thrombin and microfibrillar collagen 
actually enhanced bacterial growth. *3-4-6 

There is one... and only one SURGICEL 
Absorbable Hemostat. 
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UNOXIDIZED SURGICEL ABSORBABLE TOPICAL 

REGENERATED GELATIN THROMBIN 
CELLULOSE SPONGE 

KNIT FABRIC 


"Clinical significance of these animal or in vitro data has yet to 
be determined. Although SURGICEL is bactericidal against a 
wide range of pathogenic microorganisms, it is not intended as a 
substitute for systemically administered therapeutic or prophy- 
lactic antimicrobial agents to control or prevent postoperative 
infections. Closing SURGICEL in a contaminated wound with- 
out drainage may lead to complications and should be avoided. 


Please see prescribing information on following page. 


SURGICEL 


Absorbable Hemostat 
(oxidized regenerated cellulose) 


To request further product information — in the 
Continental U.S., call toll free: 800/631-3190 
(except in New Jersey, call 800/652-2826). 


PRODUCTS | INC. 


The Leader in Wound Management 
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Promotes rapid hemostasis 


Completely and quickly absorbed 

(7 to 14 days postoperatively) ——- 
with virtually no tissue irritation. 
Soft, knitted fabric conforms to 
irregular bleeding surface. 


Convenient PATIENT-READY® 
package opens easily. 


SURGICEL is available in the 
following sizes: 


SIZE CODE # 
2 in. x 14 in. (24 units/case) 1951 
4in. x 8in. (24 units/case) 1952 
2in. x 3in. (24 units/case) 1953 
'5 in. x 2 in. (24 units/case) 1955 


*Clinical significance of these animal or in vitro 
data has yet to be determined. 


FOR SURGICAL USE 


ACTIONS: The way SURGICEL Absorbable Hemostat ac- 
celerates clotting is not completely understood, but it ap- 
pears to be a physical effect rather than any alteration of 
the normal physiologic clotting mechanism. When used 
properly in minimal amounts, SURGICEL is absorbed 
from the sites of implantation with practically no tissue 
reaction. Absorption depends upon several factors includ- 
ing the amount usec, degree of saturation with blood, 
and the tissue bed. 


In addition to its local hemostatic properties, SURGICEL 
is bactericidal in vitro against a wide range of gram 
positive and gram negative organisms including aerobes 
and anaerobes. SURGICEL is bactericidal in vitro against 
strains of species including those of: 


Staphylococcus aureus — Bacillus subtilis 
Staphylococcus epidermidis Proteus vulgaris 
Micrococcus luteus Corynebacterium serosis 
Streptococcus pyogenes Group A Mycobacterium phlei 
Streptococcus pyogenes GroupB Clostridium tetani 
Streptococcus salivarius Clostridium perfringens 
Branhamella catarrhalis Bacteriodes grafilis 
Escherichia coli Enterococcus 

Klebsiella aerogenes Enterobacter cloacae 
Lactobacillus sp. Pseudomonas aeruginosa 
Salmonella enteritidis Pseudomonas stutzeri 
Shigella dysenteriae Proteus mirabilis 
Serratia marscescens 


Studies conducted in animals show that SURGICEL in 
contrast to other hemostatic agents does not tend to en- 
hance experimental infection. 


INDICATIONS: SURGICEL Absorbable Hemostat is used 
adjunctively in surgical procedures to assist in the control 
of capillary, venous, and small arterial hemorrhage when 
ligation or other conventional methods of control are im- 
|- practical or ineffective. 

' CONTRAINDICATIONS: Although packing or wadding 
sometimes is medically necessary, SURGICEL Absorbable 
Hemostat should not be used in this manner unless it is 
to be removed after hemostasis is achieved. 

SURGICEL should not be used for implantation in bone 
defects, such as fractures, since there is a possibility of 
interference with callus formation and a theoretical chance 
of cyst formation. 

When SURGICEL is used to help achieve hemostasis 
around the spinal cord in laminectomies, or around the 
optic nerve and chiasm, it must always be removed after 
hemostasis is achieved since it will swell and could exert 
unwanted pressure. 

SURGICEL should not be used to control hemorrhage 
from large arteries. 


|. 1110 


. SURGICEL 
—. Absorbable Hemostat 
(oxidized regenerated cellulose) 


Does not enhance bacterial growth* 


SURGICEL should not be used on non-hemorrhagic se- 
rous oozing surfaces, since body fluids other than whole 
blood, such as serum, do not react with SURGICEL to 
produce satisfactory hemostatic effect. 


WARNINGS: SURGICEL Absorbable Hemostat is supplied 
sterile and should not be autoclaved because autoclaving 
causes physical breakdown of the product. 


SURGICEL is not intended as a substitute for careful 
surgery and the proper use of sutures and ligatures. 


Closing SURGICEL in a contaminated wound without 
UR may lead to complications and should be 
avoided. 


The hemostatic effect of SURGICEL is greater when it is 
applied dry; therefore it should not be moistened with 
water or saline. 


SURGICEL should not be impregnated with anti-infective 
agents or with other materials such as buffering or 
hemostatic substances. Its hemostatic effect is not en- 
hanced by the addition of thrombin, the activity of which 
is destroyed by the low pH of the product. 


Although SURGICEL may be left in situ when necessary, 

it is advisable to remove it once hemostasis is 

achieved. It must always be removed from the site of ap- 
plication after use in laminectomy procedures and from 
foramina in bone when hemostasis is obtained. This is 
because SURGICEL, by swelling, may cause nerve dam- 
age by pressure in a bony confine. Paralysis has been re- 
ported when used around the spinal cord, particularly in 
surgery for herniated intervertebral disc. 


Although SURGICEL is bactericidal against a wide range 
of pathogenic microorganisms, it is not intended as a 
substitute for systemically administered therapeutic or 
prophylactic antimicrobial agents to control or prevent 
postoperative infections. 


PRECAUTIONS: Use only as much SURGICEL Absorbable 
Hemostat as is necessary for hemostasis, holding it in 
place until bleeding stops. Remove any excess before 
surgical closure in order to facilitate absorption and 
minimize the possibility of foreign body reaction. 


SURGICEL should be applied loosely against the bleeding 
surface. Wadding or packing should be avoided, espe- 
cially within rigid cavities, where swelling may interfere 
with normal function or possibly cause necrosis. 


In urological procedures, minimal amounts of SURGICEL 
should be used and care must be exercised to prevent 
plugging of the urethra, ureter, or a catheter by dislodged 
portions of the product. 


Since absorption of SURGICEL could be prevented in 
chemically cauterized areas, its use should not be pre- 
ceded by application of silver nitrate or any other escha- 
rotic chemicals. 

If SURGICEL is used temporarily to line the cavity of large 
open wounds, it should be placed so as not to overlap the 
skin edges. It should also be removed from open wounds 
by forceps or by irrigation with sterile water or saline so- 
lution after bleeding has stopped. 

Precautions should be taken in otorhinolaryngologic 
surgery to assure that none of the material is aspirated by 
the patient. (Examples: controlling hemorrhage after ton- 
Sillectomy and.controlling epistaxis.) 

Care should be taken not to apply SURGICEL too tightly 
when it is used as a wrap during vascular surgery (See 
"ADVERSE REACTIONS" Section). 

Sterile technique should be observed in bach 
SURGICEL from its envelope. Opened, unused SURGICEL 
should be discarded, because it cannot be resterilized. 


ADVERSE REACTIONS: “Encapsulation” of fluid and 
foreign body reactions have been reported. 









There have been two reports of stenotic effect when 
SURGICEL Absorbable Hemostat has been applied as a 
wrap during vascular surgery. Although it has not been 
established that the stenosis was directly related to the 
use of SURGICEL, it is important to be cautious and avoid 
applying the material tightly as a wrapping 

Possible prolongation of drainage in choleeystectomies 
and difficulty passing urine per urethra after prostatec- 
tomy have been reported. There has been one report of a 
blocked ureter after kidney resection, in which postopera- 
tive catheterization was required. 

Occasional reports of apis and "stinging" sensa- 
tions and sneezing when SURGICEL has been used as 
packing in epistaxis, are believed due to the low pH of the 
product. 


Burning has been reported when SURGICEL was applied 
after nasal polyp removal and after hemorenoidectomy. 
Headache, burning, stinging, and sneezing in epistaxis 
and other rhinological procedures, and stinging when 
SURGICEL was applied on surface wounds (varicose ul- 
cerations, dermabrasions, and donor sites) also have 
been reported. 


CLINICAL STUDIES: SURGICEL Absorbable Hemostat has 
been found useful in helping to control capillary or venous 
bleeding in a variety of surgical applications, including 
abdominal, thoracic, neurosurgical, and orthopaedic, as 
well as in otorhinolaryngologic procedures: For additional 
clinical study data and references, see the tull prescribing 
information. 


ANIMAL PHARMACOLOGY: The effects of SURGICEL 
Absorbable Hemostat, absorbable gelatin sponge, and > 
microfibrillar collagen hemostat were compared in a 
standardized infection model consisting of intra- — 
abdominal and intrahepatic abscesses in mice. This infec- 
tion mimics the common characteristics oí human infec- 
tion with nonspore-forming anaerobic bacteria, including 
a chronic and progressive course. SURGICEL did not in- 
crease the infectivity of normally subinfecttous inocula of 
mixed anaerobic species in mice. With theother hemosta- 
tic agents, microfibrillar collagen hemostat and absorba- 
ble gelatin sponge, an enhancement of infectivity of 
anaerobic mixtures has been shown. SURGICEL, in con- 
trast to these hemostatic agents, did not enhance or 
provide a site for bacterial growth. 

It was also found that aerobic pathogens did not grow in 
the presence of SURGICEL. In these studies,* SURGICEL 
was placed in contaminated incisions of guinea pigs and 
markedly reduced bacterial growth of three different 
strains of common pathogens. 


In a dog model," it was shown that bacterial contamina- 
tion of implanted teflon patches in the aorta could be re- 
duced by wrapping the area of the patch with SURGICEL 
prior to pathogen challenge. Also, in another study,? 
SURGICEL and an absorbable gelatin sponge were placed 
in two splenotomy sites in large mongrel dogs and the 
animals were then challenged intravenously and the 
number of organisms from the splenotomy sites were 
measured over a period of time. The number of or- 
ganisms at the site of SURGICEL were significantly lower 
than those in the control, or the absorbabie gelatin 
sponge site. 
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Superficial Femoral-Profunda 


Femoris Artery Transposition 


Richard S. Faro, MD; Richard J. Feldhaus, MD; Richard J. Schultz, MD 


* Generally, either reconstruction of or bypassing the femoro- 
popliteal artery is used in lower-limb ischemia. During the last 
three years, five patients with advanced aortoiliac atherosclerotic 
occlusive disease. occlusion of the superficial femoral arteries, 
and multiple stenotic lesions of the profunda femoris artery 
underwent aortofmoral bypass, superficial femoral artery ever- 
sion endarterectemy, and superficial femoral-profunda femoris 
artery transpositien. Three patients have been followed up to four 
years with patemt grafts. One patient died in the immediate 
postoperative pesiod of a cerebrovascular accident and another 
required amputetion because of persistent ischemic changes 
and severe "distal" vessel disease. Revascularization of the 
profunda is neeessary when there is concurrent superficial 
femoral artery acclusion and stenotic lesions of the profunda 
femoris artery. Transposition of an endarterectomized superfi- 
cial femoral artery to distal undiseased profunda femoris artery 
affords one altemative revascularization procedure in the multi- 
segmental diseased profunda where a long segmental endarter- 
‘ectomy of the profunda femoris artery would be hazardous. 

(Arch Surg 1$5:1111-1113, 1980) 


Irt atherosclerotic occlusive disease is seg- 

mental im nature. The profunda femoris artery is the 
major supplier of blood to the thigh and provides the route 
for collateral tiood supply to the distal extremity. General- 
ly, either recoastruction of or bypassing the femoropopli- 
teal artery is esed in lower-limb ischemia. The potential of 
the profunda femoris artery, though not overlooked, has 
not been fully appreciated or used. 

The purpose of this report is to present five patients 
with advancec atherosclerosis totally occluding the super- 
ficial femoral vessels with concurrent multiple stenotic 
lesions of the profunda femoral vessels. Waibel' in 1966 
recommended autogenous profunda femoris bypass if con- 
fronted with stenosis of the profunda and occlusion of the 
superficial femoral artery. Autogenous reconstruction of 
the profunda ~ia superficial femoral artery eversion endar- 
terectomy has been combined with aortofemoral bypass in 
five patients. This is described and discussed in detail. 


ANATOMY AND PATHOLOGY 


The profunda femoris artery arises from the lateral aspect of 
the common femoral artery giving rise to multiple branches 
supplying all the muscles of the thigh. With occlusion of the 
superficial femaral artery, the profunda femoris artery enlarges 
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with its collaterals, the most prominent collateral being the 
so-called arteria collateralis magna arising in the region of the 
basta medialis muscle communicating with the popliteal artery 
(Fig 1) Profunda enlargement may be enough to provide an 
adequate blood supply and the occlusion may go unnoticed. This 
may be complicated by a single stenosis at the origin of the 
profunda femoris artery or multiple distal stenotic areas with 
subsequent severe ischemia produced by these lesions. 


CLINICAL MATERIAL 


Five patients with severe atherosclerotic aortoiliac disease, 
superficial femoral artery occlusion, and profunda femoris artery 
stenosis demonstrated arteriographically and confirmed intraop- 
eratively were treated (Table). There were four men and one 
woman, with a mean age of 60 years. Cold extremities and pain 
secondary to thrombosis of previous aortofemoral bypass grafts 
developed in two patients. Three patients did not have any prior 
vascular procedures, with two manifesting their symptoms as 
half-block claudication and rest pain. Severe extremity pain and 
ischemie changes developed in the third patient. Three patients 
underwent aortofemoral bypass graft, superficial femoral ever- 
sion endarterectomy, and superficial femoral-profunda femoris 
artery transposition. 

One patient was demonstrated to have an occluded right limb of 
a previous aortofemoral bypass graft and underwent thrombecto- 
my. At exploration, an occluded superficial femoral artery and 
profunda femoris artery were discovered. An eversion endarterec- 
tomy was performed on the occluded superficial femoral artery 
with transposition to distal undiseased profunda femoris artery. A 
femoral arteriogram demonstrated an occluded aortofemoral 
bypass limb, narrowing of the origin of the profunda femoris 
artery, and occlusion of the superficial femoral artery in the fifth 
patient. Thrombectomy, superficial femoral eversion endarterec- 
tomy, and superficial femoral-profunda femoris artery transposi- 
tion were performed. Lumbar sympathectomy was also added in 
this case because of poor runoff. 

Three patients have graft patency up to four years. One patient 
died in the immediate postoperative period of a cerebrovascular 
accident and another required amputation because of persistent 
ischemic changes and severe “distal” vessel disease. 


TECHNICAL CONSIDERATIONS 


Three basic operations were performed in this series: aortofe- 
moral bypass graft, superficial femoral eversion endarterectomy, 
and superficial femoral-profunda femoris artery transposition. 
The latter two will be discussed in detail. 

The aortofemoral bypass graft is performed in the standard 
manner with the distal limbs terminating in an end-to-side 
anastomosis with the common femoral arteries. The occluded 
superficial femoral artery is transected an appropriate length 
from its origin necessary to perform an end-to-side anastomosis in 
an undiseased distal segment of profunda femoris artery (Fig 2). 
The segment of superficial femoral artery may vary in length up 
to 10 cm as in one of our patients, depending on the length of the 
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diseased segment of the profunda needed to be bypassed. An 
eversion endarterectomy is performed on the superficial femoral 
artery (Fig 3). A plane is developed between the adventitia and the 
occluded inner core of atherosclerotic plaque and the adventitial 
layer is grasped and everted. Traction is continued on this outer 
layer while grasping the inner core. This procedure continues the 
eversion process. The remaining vessel is inverted back to its 
normal position. The portion at the junction of the profunda 
femoris artery and superficial femoral artery that underwent 
thromboendarterectomy is amputated sharply and if necessary 
secured to the adventitia with fine cardiovascular suture. 


An arteriotomy is then made in an undiseased distal segment of 
the profunda femoris artery. The distal end of the endarterectom- 
ized superficial femoral artery is anastomosed in an end-to-side 
fashion with the profunda femoris vessel using a No. 6-0 cardio- 
vascular suture. This completes the superficial femoral-profunda 
femoris artery transposition (Fig 4). This can be performed before 
or after completion of the aortofemoral bypass graft. 


COMMENT 


The importance of adequate perfusion of the profunda 
femoris artery in the maintenance of viability of the lower 
extremity has been appreciated by surgeons for many 
years.* With the development of arterial bypass grafting, 
this view has been reinforced. The restoration of biood flow 
to this vessel alone can reverse ischemic changes, increase 
collateral pulses, and salvage limbs.** 

The profunda femoris artery is less often involved with 
atherosclerosis than the superficial or common femoral 
artery? The obstructive atherosclerotic process is fre- 
quently restricted to the origin of the profunda femoris 
artery. It has been found that this process may be more 
extensive particularly in the presence of femoropopliteal 
obstructive disease. This process may extend distally to 
the bifurcation of the profunda femoris artery. With 
dissection of 5 to 5.5 em of the profunda femoris artery, one 
may expose a disease-free segment that is suitable for 
anastomosis. 

Many surgeons have made use of thromboendar:erecto- 
my for stenosis of the origin profunda femoris artery. This 
works well in single stenotic lesions. However, the intima 
may not separate properly, leaving intimal flaps with 



























1112 Arch Surg—Vol 115, Sept 1980 


clusion; L profunda femoris ar- 
tery stenosis 


Fig 1.—"Ateria collateralis magna" prominent in right extremity 
(arrow) providing collateral network between profunda femoris 
artery and popliteal artery. 


Summary of Cases 














perficial femoral artery ever- 
sion endarterectomy; L su- 
perficial femoral-profunda fe- 
moris artery transposition 


Case/Age, yr/Sex Symptoms Operative Findings Operation Results 
1/62/M Bilateral clau- Aortoileofemoral atherosclerosis; Bilateral aortofemoral (AF); by- Good 
dication and bilateral superficial femoral ar- pass; L superficial femoral 
rest pain tery occlusion; bilateral profun- eversion endarterectomy; L 
da femoris artery origin steno- superficial femoral-profunda 
sis, multiple stenotic lesions femoris artery transposition; 
R profundoplasty 
2/70/M Sudden R foot Aortoileofemoral atherosclerosis; AF bypass graft; R superficial Died fifth postop- 
pain occlusion R superficial femoral femoral eversion endarterec- erative dey, 
artery occlusion; R profunda tomy; R superficial femoral- cerebrovas- 
femoris artery stenosis profunda femoris artery cular acci- 
transposition dent 
3/63/M Bilateral clau- Aortoiliac atherosclerosis; R su- AF bypass; R superficial femo- Good 
dication and perficial femoral artery occlu- ral eversion endarterectomy; 
rest pain sion; R profunda femoris artery R superficial femoral-profun- 
stenosis da femoris artery transposi- 
tion 
4/58/F Sudden R foot R aortofemoral limb thrombosis; AF bypass graft thrombectomy; Good 
pain R superficial femoral artery oc- R superficial femoral ever- 
clusion; R profunda femoris ar- sion endarterectomy; R su- 
tery occlusion perficial femoral-profunda fe- 
moris artery transposition 
5/77/M Cold painful L L aortofemoral limb thrombosis; L lumbar sympathectomy; L AF L above-knee 
leg and foot L superficial femoral artery oc- bypass thrombectomy; L su- amputatian 
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Fig 2.—Aorto:emoral limb sutured to 
common ferroral artery with distal 
transection ef superficial femoral 
artery of appropriate length to be 
anastomosec to disease-free seg- 
ment of profunda femoris artery. 


Fig 3.—Superficial femoral artery 
eversion endarterectomy. 





subsequent thr»mbosis. Others prefer profundoplasty with 
a synthetic prosthesis, but it may lead to many complica- 
tions, includinz disruption, infection, pseudoaneurysm, 
and progressior ef the atherosclerotie process with subse- 
quent thromboz's and occlusion. 

Endarterectomy for aortoiliac occlusive disease offers 
favorable long--erm results.* It is ideally suited for lim- 
ited aortoiliac disease. Eversion endarterectomy of the 
superficial femcral artery corrects some of the factors that 
contributed to sortoiliac endarterectomy failure, such as 
inadequate dep:h of endarterectomy and stenosis resulting 
from improper closure of longitudinal arteriotomies.* 
Under direet wsion, an eversion endarterectomy is per- 
formed removiag the media at an adequate depth and 
avoiding subsecuent arterial narrowing. It also allows for 
expansion of tbe residual vessel. The procedure shortens 
operative time. anc technieally perfect endarterectomy 
prevents throm esis and prolongs patency. 

Superficial femorzl-profunda femoris artery transposi- 
tion after superficial femoral eversion endarterectomy 
offers an alternz-ive revascularization procedure in a small 
number of patieats with multisegmented diseased profun- 
da femoris artery. The profunda femoris artery is quite 
small and friable. Transposition requires an arteriotomy in 
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Fig 4.—Endarterectomy vessel su- 
tured to distal undiseased profunda 
femoris artery. 


the undiseased segment of artery avoiding progressive 
atherosclerotic involvement of the anastomosis and possi- 
ble occlusion. This greatly shortens operative time with 
minimal operative manipulation in contrast to endarterec- 
tomy and profundoplasty. 

One would not recommend this procedure as a first line 
of defense in stenosis of the origin of the profunda femoris 
artery where a simple endarterectomy or profundoplasty 
could be performed. 
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Preoperative Evaluation 
of the Risk of Common Bile Duet Stones 


Francois Lacaine, MD; Marvin B. Corlette, MD; Henri Bismuth, MD 


* The patient with gallstones has an unknown risk of also 
having choledocholithiasis. To establish this risk preoperatively, 
several tests were studied in 167 patients, 37 of whom had 
common duct stones at exploration. With no previous or current 
jaundice, as well as normal alkaline phosphatase levels and a 
duct size of less than 12 mm, there was less than a 596 risk of 
choledocholithiasis; elevated bilirubin and/or alkaline phospha- 
tase levels indicated intermediate risks (3396 to 6696); and a duct 
size of 12 mm or greater, with any combination of other factors, 
indicated a 90% to 100% risk of choledocholithiasis. The sur- 
geon should be aware of these probabilities in evaluating 
conditions of patients with cholelithiasis. 

(Arch Surg 115:1114-1116, 1980) 


end bile duct stones are associated with gallbladder 
stones in up to 20% of cases. Their presence is not 
always evident from the patient's history or the preopera- 
tive evaluation, yet choledocholithiasis aggravates the 
patient's prognosis considerably. During elective opera- 
tions for cholelithiasis, the surgeon must decide how far to 
pursue his search for common duct stones. The extent of 
this search should be a function of the risk of a given 
patient having choledocholithiasis, yet that risk is impre- 
cisely known. Operative cholangiography is commonly 
performed to help the surgeon exclude or affirm common 
duct stones, but such roentgenograms do not have perfect 
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accuracy, may be difficult at times to perform, or may be 
poor in quality so that interpretation is diffieult. When a 
high-quality cholangiogram is not easily obtained, the 
surgeon must then decide, from his knowledge of the 
patient's medical history and the preoperative tests, 
whether he should either persist in his roentgenographic 
study, open the common duct, or go no further in his 
exploration. He can only make this decision intellizently if 
he knows the exact statistical risk of common duet stones 
in his patient. The purpose of this study is to establish the 
statistical probabilities of choledocholithiasis as defined in 
terms of several readily obtainable units of preaperative 
information in a large population of patients with gall- 
stones. 


PATIENTS AND METHODS 


One hundred sixty-seven consecutive patients with cholelithiasis 
who were scheduled for elective cholecystectomy were studied in 
the hepatobiliary service of the Paul Brousse Hospital im Villejuif, 
Paris, from 1978 to 1975. Patients with acute cholecystitis, cirrho- 
sis, or other hepatic diseases were excluded. Since markedly 
elevated serum bilirubin levels, ie, over 3 mg/dL, are considered . 
indicative of a very high likelihood of common duct stone, patients 
with serum bilirubin values above this level were eliminated. This 
selection provided a series of 167 patients who initially gave no 
particular reason to suspect choledocholithiasis, such as might be 
the case for most routine elective cholecystectomies. There were 
112 women and 55 men, with a mean age of 52.6 years. 

In all patients, the following historical and laboratory informa- 
tion was obtained: (1) duration of biliary symptoms; (2) existence 
of episodes of clinical jaundice in the preceding five years that 
were not thought to be due to hepatitis; (3) serum bilirubin levels 
taken within 48 hours before operation; (4) serum alkaline phos- 
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phatase levels taken witkin 48 hours before operation; (5) SGOT, 
SGPT, and serum amylese levels taken within 48 hours before 
operation; and (6s preoperative intravenous (IV) cholangiogram 
with measurement of the width of the common duct at the lateral 
edge of the duodenum, as defined by Bodvall.' 

Proof of the presence o- common duct stones was the recovery of 
stone or stones at operation. The criterion for absence of common 
duct stones in our service is satisfactory operative cholangiogra- 
phy with manometry uader fluoroscopie image intensification. 
Performed routinely in all cholecystectomies, cholangiomanome- 
try is an extremely accurate means of stone detection, with an 
accuracy rate near 99%, £s noted by Corlette et al* and by White 
and associates.’ All patieats in this series have now been followed 
up for five years or more, and none has shown evidence of 
overlooked stones 

The medical history ard laboratory findings for patients with 
and without stones were zompared, both separately and in combi- 
nation, to find the r predi-tive values. The statistical methods used 
were as follows: x? tests “or elements of patient history, with the 
necessary corrections if the population was too small; for the 
quantitative results, afte- obtaining the mean + 1 SD, Student's t 
test was applied, with the necessary corrections if variances were 
different.* 


RESULTS 


Stones were found and removed from the common ducts 
of 37 of the 167 patients (2276). The mean age of those 
patients with common duct stones was higher by nine 
years than that of patients without stones: 55.6 + 17.6 
years vs 46.6 + 15.8 y2ars, P < .001. The risk of having a 
common duct stone was then calculated as a function of the 
aforementioned six preoperative factors, each test first 
being considered individually: 

1. Duration of symptoms was found to have no bearing 
on the chances ef having choledocholithiasis. Sixteen of 37 
patients with cemmor duct stones had had symptoms for 
over one year, and 64 of 130 without common duct stones 
alse had more tnan 12 months of symptoms (P > .05). 

2. Previous monvira. jaundice was in favor of choledo- 
cholithiasis, sinee 20 o- the 37 patients with main bile duct 
stones had a hiszory of jaundice, while only 11 of the larger 
group of 130 patiente with gallbladder stones alone had 
ever been jaunciced (P < .001). Stated otherwise, 20 of 31 
patients with previous jaundice actually had choledocholi- 
thiasis; thus, the chanee of having a common duct stone if 
there had been previcus jaundice (considered alone) was 
about two in three. Conversely, if the patient had never 
been jaundiced, there was but one chance in ten of there 
being a common duct stone. 

3. If the serum bilirubin level was elevated just prior to 
operation (between 13 and 3.0 mg/dL), a patient had a 
slightly greater ehanc2 of having choledocholithiasis com- 
pared with those patients who had normal current serum 
bilirubin levels. This degree of elevation of bilirubin levels 
occurred in 12 o? 37 pa-ients with ductal stones and in 23 of 
130 with simple ehclel thiasis, P > .05. 

4. The mean serum alkaline phosphatase value for the 
group with common cuct stones was 111.2 + 91.0 IU/dL 
(normal, 9 to 35 IU/dL) and for the group with simple 
cholelithiasis it was 39.3 + 30.8 IU/dL. The difference is 
highly significant (P < .001). 
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Risk of Common Bile Duct (CBD) Stone 
as a Function of Four Factors* 


Serum 
Serum Alkaline Width of 
Previous Bilirubin Phosphatase CBD 
Jaundice Level Level (N < 12 mm) 


Risk of CBD 
Stone, % 


*Symbols are as follows: — indicates none; + , affirmative; N, normal; E, 
elevated. 


5. Values for SGPT, SGOT, and serum amylase were of 
no help in distinguishing the two groups with and without 
common duct stones, either alone or in any combination. 

6. Width of common bile duct on IV cholangiogram was 
significant. Even when allowance was made for gradual 
enlargement of the duct with age, the finding of a large 
duct correlated well with the presence of common duct 
stones. In the group with common duct stones, the width 
was 13.5 + 4.8 mm, and for those without choledocholithia- 
sis it was 6.7 + 2.4 mm (P < .001). When the duct mea- 
sured 8 mm or less, six patients had common duct stones 
and 113 did not; at a duct measurement of 10 mm, 11 
patients had common duct stones and 13 did not; if the duct 
measured 12 mm or more, only four patients of 24 were 
found not to harbor common düct stones. If the duct was 
large (>12 mm) and one considered only this element, then 
there was an 88% chance of there being stones in such a 
duet. 

The tests were then considered in combination; when 
grouped in various ways, the results became more precise 
and helpful in prediction (Table). The factors chosen for 
multiple comparison were those tending to show correla- 
tions individually: previous jaundice, current serum biliru- 
bin and serum alkaline phosphatase levels, and width of 
common duct. 

A patient had a 90% to 100% risk of having choledocholi- 
thiasis if the patient had had previous jaundice and had 
currently elevated serum alkaline phosphatase and serum 
bilirubin levels. A large duct (12 mm), even when all other 
factors were normal, implied an almost 90% chance of its 
harboring stones; if the duct was large and associated with 
positive results of any of the other tests, again chances of 
common duct stone approached 100%. 

An intermediate risk of choledocholithiasis existed if 
serum bilirubin and serum alkaline phosphatase levels 
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were elevated (bilirubin, 1.2 to 3.0 mg/dL) when no other 
element level in serum was abnormal, or, surprisingly, 
when the patient had been jaundiced previously even 
though all other factors were currently normal. 

A very low risk of common duct stone, less than 10%, was 
found when the serum bilirubin level was currently ele- 
vated while other factors were normal, or when everything 
was normal together. 

Certain combinations of the above factors were not 
encountered in this study, for example, the isolated eleva- 
tion of serum alkaline phosphatase levels. Some of the 
combinations not observed here could conceivably occur, 
but their frequency must be low. 


COMMENT 


It is becoming increasingly important to know, when a 
patient is discovered to have gallstones, whether that 
patient also harbors a common duct stone. If the patient 
with gallstones already has choledocholithiasis, starting 
medical dissolution therapy may not be wise. The argu- 
ment for operation is more impelling as the risk of 
choledocholithiasis increases. If a patient comes to opera- 
tion for gallstones, it is imperative that the surgeon have 
reasonable assurance that he has not overlooked any stones 
before terminating the operation. 

The operative cholangiogram, in our opinion, gives excel- 
_ lent information regarding the main bile duct if it is of 
good quality, and its value is enhanced with the addition of 
manometry and fluoroscopic image intensification. How- 
ever, the cholangiogram may not be easily obtainable 
under some anatomical circumstances, or the time required 
may not be justified in patients with very precarious 
conditions who have a low risk for choledocholithiasis. On 
other occasions when a cholangiogram is done, it may be 
incomplete or of poor quality. Should the surgeon persist 
and obtain more films, or even open the bile duct when 
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there is doubt? In situations where a cholangiogram is 
difficult to obtain or to interpret, a valid guide an how to 
proceed is provided by a precise statistical knowledge of 
the risk of there being a stone for the particular patient. If 
the risk is low, the surgeon may choose not to obtain the 
cholangiogram, or not to repeat a ċholangiogram that is 
satisfactory in some respects but not ideal. When the risk 
is fairly high, the surgeon should continue his efførts until 
he has resolved the question, through either repeating the 
cholangiogram or opening the duct to explore it instrumen- 
tally and/or with a choledochoscope. 

The historical elements and preoperative tests chosen for 
this study are easily obtainable for most patients with 
cholelithiasis. The IV cholangiogram, however, need not be 
a part of routine evaluation of these patients. The informa- 
tion it provides can be provided by direct measurement of 
the common duct width at operation, by measurement on 
the operative cholangiogram, or, preoperatively, by ultra- 
sonography, which is now more frequently performed. 
These factors allow a reasonable approximation of the risk 
of choledocholithiasis. Patients with low risk of having 
common duct stones have all normal results of preoperative 
studies, and the duration of symptoms or slight elevation 
of serum bilirubin levels are not significant. An interme- 
diate risk exists if the duct size is between 8 and 11 mm, or 
if there has been previous jaundice, with other factors 
being normal. There is a great chance, 90% or more, of 
choledocholithiasis when the duct is large and when there 
has been previous jaundice or a currently elevated serum 
bilirubin level, a fact stressed by Chapman and colleagues’ 
and by Marks and Kelvin.* The risk rises to 100% when the 
duct is large with jaundice or with elevated serum bilirubin 
and serum alkaline phosphatase levels. 

As the surgeon knows with greater accuracy the risk of 
common duct stones in a patient in whom exploratory 
surgery is being performed for gallstones, he will be better 
equipped to perform a more intelligent operation. 
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Invasion of the Rectum 


by Carcinoma of the Prostate 


Sidney Goldfarb, MD, Elliot Leiter, MD 


* Denonvillier’s fescia ordinarily serves as an effective barrier 
to the posterior extension of carcinoma of the prostate. Conse- 
quently, it is generally unappreciated that cancer of the prostate 
can invade the rect. m posteriorly and appear at diagnosis to be 
a rectal mass. Autepsy series show that this occurs in from 
0.56% to 11.5% of all cases of prostatic carcinoma. When it does 
appear as a rectal mass, it can be confused with carcinoma of 
the rectum. Uniess 3 biopsy confirms rectal carcinoma, such an 
error may even result in an inappropriate abdominoperineal 
resection of the rectum. Every surgeon must be aware of this 
entity, its presumed pathogenesis, and its three clinical types: 
rectal ulcer, strictu-e, and anterior rectal mass. 

(Arch Surg 115:1117-1119, 1980) 


T rough many complications of carcinoma of the pros- 
zate have been described, cases of rectal invasion by 
this cisease are relatively rare'** (Table). The intent of this 
report is threefo d: first, to review the local anatomy and 
embryology that make this entity so unusual; second, to 
describe the thre general types of rectal involvement that 
have been reporzed; and third, and perhaps most impor- 
tant, to make general surgeons, as well as urologists, more 
aware of this prcblem in order to prevent possible errors in 
the managemen: of this disease. 


REPORT OF CASES 


Case 1.—A 65-year-old man was found, in 1975, to have a nodule 
of the prostate. Transrectal needle biopsy revealed adenocarcino- 
ma, and bilateral orchidectomy was performed. In November 1978, 
new obstructive szmptoms developed, and the patient was read- 
mitted for a transurethral resection of the prostate (TURP). The 
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Incidence of Colon Involvement in 
Carcinoma of the Prostate* 






No. With 













Total No. Colon 
Source, yr of Cases Involvement % 
Graves and Millitzer,’ 1935 120 5 4.2 
Kickham,"° 1936 132 12 with symptoms; — 9.1 
4 at pathologic 3.0 
investigation 
Arnheim," 1948 176 1 0.56 
Winter,” 1955 150 13 8.7 
Winter,'* 1957 225 + 6 26 +6 11.5 
Becker, 1965 334 11 3.3 





*Range on autopsy and clinical analysis, 0.56% to 11.5%. Series of 
Graves and Millitzer and Kickham, and both of Winter's series, included 
several of the same patients. Arnheim's series is quoted in other references 
as being 11% involvement, while only one patient had invasion of the 
rectum and 11 patients had perivesical and perirectal invasion, the 
meaning of which is unclear. 


specimen so obtained showed extensively infiltrating carcinoma of 
the prostate. Bone scan was normal. The serum acid phosphatase 
level was 0.46 IU/dL (normal < 0.8 IU/dL). The prostate was firm 
and nodular on the left, and it was believed that the patient was at 
clinical stage B2. Therefore, in January 1979 he was readmitted 
for a staging pelvic lymphadenectomy and insertion of iodine 125 
seeds into the prostate. Though he had no rectal symptoms except 
for chronic mild constipation, on physical examination the pros- 
tate bulged so markedly as to virtually occlude its lumen. There 
was a 5X 6X5-em mass arising primarily from the left lobe of the 
prostate. The overlying rectal mucosa was not freely movable over 
the mass. Because of this rapid progression, it was decided to treat 
the patient with external radiation and diethylstilbestrol. The 
patient died of his disease five months later. 

Case 2.—An 81-year-old man was admitted in urinary retention 
in March 1978. Carcinoma of the prostate had been diagnosed, 
originally, on transurethral resection in December 1973. Despite 
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diethylstilbestrol therapy and an orchidectomy, he required three 
more TURPs, the last in January 1978. 

In addition to urinary retention, the patient complained of pain 
in the rectum. Examination showed a large circumferential mass 
in the rectum at the level of the prostate gland, but this was more 
striking on the posterior wall. Rectal biopsy was consistent with 
infiltrating carcinoma of the prostate. The serum acid phospha- 
tase level was 2.68 IU/dL (normal < 0.8 IU/dL) and his BUN level 
was 18 mg/dL. Intravenous (IV) urogram showed bilateral 
hydroureteronephrosis to the ureterovesical junction. The patient 
refused palliative radiation therapy or surgery. His condition 
deteriorated and he died ten days after admittance with a BUN 
level of 128 mg/dL and a serum creatinine level of 5.9 mg/dL. 

On autopsy, the rectal wall was found to be thickened and 
contained gray-yellow tissue that was gritty and granular. This 
involved the entire rectal wall to the submucosa, but there was no 
ulceration of the rectal mucosa. Both ureters were dilated, and 
their distal ends could not be probed. The bladder mucosa was 
invaded. Metastases were present only in the pelvic lymph 
nodes. 

The cause of death was a very locally invasive tumor of the 
prostate that caused bilateral ureteral obstruction and uremia. 

Case 3.—A 78-year-old man was admitted in May 1978 with 
progressive symptoms of prostatism. An IV urogram showed 
residual urine. He had a recent history of irregular bowel habits 
with ribbon-like stools. The prostate was stony, hard, and 
enlarged. The serum acid phosphatase level was 0.8 IU /dL (normal 
< 0.8 IU/dL). Urinalysis results were normal. 

The rectum was found to have an annular, irregular, hard lesion 
4 to 5 em from the anal verge. The rectal lumen would admit a 
fingertip. There was edema and induration of the anus with 
ulceration of the mucosa. 

Results of a barium enema examination showed a constricting 
lesion with overhanging edges in the distal rectum. The radiologic 
diagnosis was carcinoma of the rectum and anus. 

A TURP was done three days after admittance because of the 
urologist’s impression of carcinoma of the prostate. Pathologic 
findings showed adenocarcinoma of the prostate. A planned 
abdominoperineal resection of the rectum was cancelled when 
rectal biopsy specimens also showed carcinoma of the prostate. 
The patient was treated with diethylstilbestrol and radiation, and 
he is doing well until the present. 


COMMENT 


Carcinoma of the prostate arises in the posterior lobe 
and invades through its capsule early. When a patient is 
seen with a rectal lesion, carcinoma of the prostate invad- 
ing the rectum should always be ruled out by complete 
investigation. The diagnosis of such cases is difficult for 
the following reasons: (1) the clinical picture is unusual and 
atypical; (2) the physician is often not aware of the possible 
confusion; (3) biopsy material may be inadequate (not deep 
enough) or confusing to interpret (anaplastic or undiffer- 
entiated adenocarcinoma). 

Urologic consultation is essential for any patient with a 
rectal lesion and urinary symptoms in order to avoid 
missing an infiltrative carcinoma of the prostate. On 
occasion, the patient may even have no urologic symptoms, 
but will appear to have a primary rectal problem.'5** 
Seven of Davis’ 16 patients* had only rectal symptoms and 
no urinary complaints. An incorrect diagnosis of rectal 
carcinoma would mean that the patient would have an 
abdominoperineal resection for a lesion that really requires 
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hormonal treatment or radiation therapy.'***" Engel- 
bach! in 1888 reported the first such case in the literature 
to our knowledge of a patient subjected to abdominoperi- 
neal resection for carcinoma of the prostate. General 
surgeons must be aware of this entity. 

In view of the dangers to patients if an incorrect 
diagnosis is made, the physician's suspicion should be 
heightened in patients (1) with rectal lesions and urinary 
symptoms, (2) with unusual rectal lesions, (3) with prostate 
glands that cannot be separated from the rectal lesion, (4) 
with a history of carcinoma of the prostate, and (5) for 
those in whom this diagnosis is considered. In the afore- 
mentioned types of patients, rectal biopsy must be diag- 
nostic of rectal carcinoma before abdominoperineal resec- 
tion is done. 


Denonvillier’s Fascia 


The basis for understanding how prostatic carcinoma 
can invade the rectum is found in the knowledge of the 
anatomy and embryology of Denonvillier’s fascia. Since 
Denonvillier’s fascia is essentially the only fascia between 
the prostate and the rectum, it must be breached by a 
prostatic tumor in order for it to invade the rectum. 
Denonvillier’s fascia is composed of two layers. The layer 
closest to the prostate is thin and can easily be invaded by a 
carcinoma. The second layer is a more condensed fascial 
plane that is harder to penetrate. 


Clinical Types 


There are three clinical presentations of carcinoma of 
the prostate invading the colon. The first type appears as 
an anterior rectal mass in which the second layer of 
Denonvillier’s fascia is intact." This mass between the 
rectum and prostate bulges into the rectal lumen to 
varying degrees. It can extend proximally to the rectosig- 
moid area and distally to the anal canal. The mass may 
even bulge enough to hinder progression of a sigmoido- 
scope. The mucosa of the rectum is intact but it is 
edematous. 

The second type of tumor, an annular reetal stricture, 
grows around the entire rectum after being deflected by 
the second, denser layer of Denonvillier’s fascia. This 
appears as a "napkin ring" rectal lesion. The mucosa is 
edematous, and submucosal involvement may be felt. This 
is usually at the level of the prostate, but can be slightly 
higher or lower depending on the direction that the 
invasive prostatic carcinoma takes. 

The stricture may even occur at such a high proximal 
level that the prostate itself may not feel contiguous, 
causing more confusion as to the correct diagnosis. Several 
cases like this have been described.**** The encircling of 
the rectum may be incomplete, as in an early earcinoma of 
the rectum. 

The third type of tumor is a rectal ulcer in which the 
mucosa of the rectum has been invaded. The tumer grows 
rapidly through both layers of Denonvillier's fascia and 
directly into the rectum. This is really a very invasive 
example of a type 1 anterior rectal mass tumor. This is first 
observed to be bleeding and is most similar initially to an 
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early rectal carcinema. 

Such cases have been subjected to total proctocystectomy 
because of misdiagnosis as a carcinoma of the rectum. 
Final histology sh»wed carcinoma of the prostate. Other 
patients have had abdominoperineal resections.'*95«* 
Some patients have needed diverting colostomy for rectal 
occlusien. 

Winter" and Scheid and Crile” list another type of 
colonie involvemeat as metastasis to the distal sigmoid 
colon. The prostate, however, is 5 to 6 em from the anal 
verge. A carcinoma of the prostate beginning at the level 
of the trigone car be 10 to 12 em above the anal verge, 
especially in an enlarged gland. This is already at the level 
of the rectosigmoid and peritoneal reflexion of the rectum 
at 13 cm. This is shen a direct extension of the carcinoma 


along the fascial planes up to the distal sigmoid rather than 
a separate metastasis. On rare occasions, carcinoma of the 
prostate may coexist with a rectal carcinoma, causing 
further confusion as to the diagnosis and treatment. 

Postmortem studies have shown that the rectum is 
involved by prostatic carcinoma in from 0.56% to 11.5% of 
the cases. Frank rectal uleeration is a rare occurrence and 
is found in about 1% of the cases. Many cases of early 
invasion of the rectum may be missed, however, due to a 
searcity of symptoms referable to the gastrointestinal 
tract.” It would be useful to know of such early involve- 
ment since the prognosis is much worse than average. Even 
if there is a good initial or dramatic response to treatment 
with estrogens or to radiotherapy, the longest survival in 
the literature, to our knowledge, is 27 months.* 
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Arteriovenous Carcinoembryonic 


Antigen Gradient 


Determination by Selective Angiography 


for Localization of Metastatic Colorectal Cancer 


Yehuda Z. Patt, MD; Giora Mavligit, MD; Vincent P. Chuang, MD; John Faltely, MD 


* Two colorectal carcinoma patients with elevated serum 
carcinoembryonic antigen (CEA) levels are discussed. In the 
first patient, metastatic disease in the left adrenal gland was 
diagnosed by computerized tomography scanning. A CEA con- 
centration gradient between the left adrenal artery and the left 
adrenal vein was detected by selective sampling of the appro- 
priate vessels. After adrenalectomy, the serum CEA level 
returned to normal. In the second patient, a CEA gradient 
between the hepatic artery and the left hepatic vein helped 
localize metastatic disease in the left lobe of the liver, before it 
became evident by any other means. We conclude that subselec- 
tive angiography and sampling of serum for CEA levels could 
serve as an auxiliary method of detecting obscure metastatic 
colorectal carcinoma in patients with elevated levels of the 
antigen. 

(Arch Surg 115:1122-1124, 1980) 


Um. determinations of carcinoembryonic antigen 
(CEA) have been used to diagnose early recurrence of 
colorectal carcinoma.' Persistent and progressively rising 
CEA levels currently serve as a guideline and indication for 
a second-look operation. We attempted to assay multiple 
arterial and venous blood samples, obtained at selective 
abdominal angiography for CEA levels, to better localize 
metastatic colorectal carcinoma. Informed consent was 
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obtained from the patients prior to selective angiography 
and CEA sampling. Two patients with metastatic colorec- 
tal carcinoma to the adrenal gland and to the liver are 
discussed where an arteriovenous gradient of plasma CEA 
between the appropriate artery and vein is detected. We 
would like to advocate this method as an adjunctive 
diagnostic tool for localizing metastatic CEA-producing 
colon carcinoma. 


REPORT OF CASES 


Case 1.—A 44-year-old man underwent an anterior sizmoidecto- 
my on Feb 7, 1974. Three of nine regional lymph nodes were 
positive for metastatic disease, and colorectal carcinoma Dukes’ 
stage C was diagnosed. A preoperative CEA was not obtained. 
Postoperative adjuvant treatment with oral fluorouracil and BCG 
vaccine was initiated in April 1974. The CEA level that was always 
determined by the CEA Roche method? was at thet time 3.6 
ng/mL. The patient was followed up every three months for the 
next four years with sequential CEA determinations, roentgeno- 
grams of the chest, liver scans, and blood chemistry study using an 
automated multiple analysis system. 

In January 1976, an elevated CEA level was first noted and 
reached 19.1 ng/mL. On March 15, 1976, complete metastatic 
workup failed to detect recurrent tumor. A second-look operation 
was therefore performed on April 5, 1976, and also failed to detect 
a tumor within the abdominal cavity. The CEA level, however, 
continued to rise progressively, and on Jan 17, 1978, it reached the 
level of 144.0 ng/mL. A computerized tomographic (CT) sean of 


the abdominal cavity and the liver performed at that time 


suggested left adrenal metastases. Since the second-lock operation 
has already failed to detect a tumor, the patient was subjected to 
selective angiography of the adrenal glands prior to surgery. Blood 
samples were obtained from multiple arterial and venous sites as 
shown in the Figure. A significant arteriovenous gradient of the 
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CEA concentrations between the left adrenal artery and the vein 
was noted. Thus, pasma CEA concentration in the left adrenal 
artery was 190 ng’mL, whereas the concentration in the left 
adrenal vein was 240 ng/mL. Plasma CEA concentration in the 
upper part of the inferior vena cava was 195 ng/mL and only 160 
ng/mL at the lower part of that vein. A simultaneous peripheral 
vein CEA level was 155 ng/mL. At surgery, a metastatic deposit 
was indeed identified and resected with the left adrenal gland. 
After adrenalectomy, the CEA decreased to a level of 4 ng/mL 
within two months. 

Case 2.— A 67-year-old man underwent a left colon resection and 
low arterior anastemosis on March 17, 1978 to remove an adeno- 
carcinoma of the elon arising 30 cm from the rectal sphincter. 
"Golf ball"-sized liver metastases were present throughout both 
lobes of the liver. The patient was referred to M. D. Anderson 
Hospital and Tumer Institute, Houston, for hepatic arterial infu- 
sion of floxuridine znd mitomycin as previously described.* Initial 
evaluation showed £ minimally enlarged liver with an 11-em span 
palpable 4 cm below the right costal margin. The serum CEA level 
was $37.8 ng/mL. Serum alkaline phosphatase level was 288 
units/dL, whereas bilirubin, SGOT, and lacticodehydrogenase 
levels were all within normal limits. Radionuclide and CT scans 
both showed numerous metastatic lesions throughout the liver. 
The patient was treated with repeated percutaneous hepatic 
arterial infusions ef floxuridine and mitomycin' beginning on 
April 5, 1978. After three cycles of treatment, liver metastasis 
could no longer be detected by angiography, CT scanning, or 
radionuclide scanning (imaging techniques). Serum CEA level on 
July 5, 1978 was 22.2 ng/mL. Subsequently, serum CEA levels 
started to increase -o 52.4 ng/mL on Aug 14, 1978, 61.6 ng/mL on 
Sept 21, 1978, and £9.0 ng/mL on Oct 25, 1978. 

All imaging techmiques, ineluding radionuclide scanning of the 
liver, whole abdominal CT seanning, hepatic arteriography, and 
ehest roentgenograms, failed to detect the site of recurrent tumor. 
Arteriography and samoling of blood from different vessels was 
performed on Oct 25, 1978. Results of this selective sampling are 
shown in the Tabi. A 30% CEA gradient was demonstrated 
between the hepatic artery and the left hepatic vein. All imaging 
technique studies continued to be normal until Jan 31, 1979, when a 
metastatic lesion became obvious in arteriograms and CT scan- 
ning of the left lobe of the liver. The patient was subsequently 
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Anatomical illustration of arterial and 
venous blood supply of adrenal glands. 
Carcinoembryonic antigen determination 
in each site sampled is indicated. 


Arteriovenous Carcinoembryonic Antigen Gradient 
Across the Liver* 


Carcinoembryonic 











Vessel Antigen Level, 
Sampled ng/mL 


R hepatic vein 89.0 


*Determined by selective angiography. 


treated with hepatic arterial infusion of cisplatin. An episode of 
intestinal obstruction prompted a laparotomy that showed adhe- 
sions and metastatic disease confined to the left lobe of the liver. 
The patient subsequently died of an unrelated myocardial infarc- 
tion. 


COMMENT 


Since Gold and Freedman? have identified CEA in the 
human digestive tract, it has acquired a wide use for 
monitoring the response of gastrointestinal tumors to 
various types of anticancer treatments.** Despite the fact 
that CEA production occurs in malignant and in nonmalig- 
nant tissues,” the quantitative increase of the antigen 
within the tumors has been established by Goldenberg et 
al. These investigators used the existence of high concen- 
trations of CEA in tumor cells to develop a localization 
technique. Thus, a radiolabeled affinity purified goat IgG 
with a 70% immunoreactivity against CEA was injected 
into colon cancer patients in search of a preferential 
binding between radioantibodies and CEA in the tumor. 
When total body photoscans were performed with a y- 
scintillation camera, metastatic deposits could be local- 
ized. 

An alternative method to localize the site of metastatic 
disease is based on the active release of CEA by the 
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growing tumor. By detecting an arteriovenous CEA gra- 
dient in a given organ, the location of metastatic disease 
can be ascertained. Indeed, a 26% difference between the 
CEA level in the left adrenal artery (190 ng/mL) and left 
adrenal vein (240 ng/mL) was demonstrated in ease 1 and a 
30% gradient between the hepatic artery (82.0 ng/mL) and 
left hepatic vein (107.0 ng/mL) in case 2. When assessing 
the response of colorectal carcinoma to treatment, Shani et 
al'* have considered a greater than or equal to 25% change 
in plasma CEA level as a substantial change in patients 
whose pretreatment CEA level was more than 10 ng/mL." 
Moreover, the accuracy of the Roche CEA assay in values 
greater than 20 ng/mL is equal to 1 SD (ie, 10%). It would 
seem, therefore, that an arteriovenous gradient of 26% or 
30% would be a substantial one to predict the presence of 
metastases in the studied organ. 

The difference between the CEA level in the lower part 
of the inferior vena cava (160 ng/mL) and the upper part of 
that vein (195 ng/mL) in case 1 could be explained by a 
mixture of CEA-rich blood from the left adrenal vein with 
inferior vena caval blood, which had a CEA concentration 
similar to that in the peripheral blood. The reason for the 
higher CEA levels in the left adrenal artery as compared 
with peripheral vein levels cannot be readily explained. We 
cannot attribute this to extra-adrenal disease since the 


CEA level returned to normal (4 ng/mL) after adrenalec- 
tomy. 

In patient 2, selective CEA sampling from the left 
hepatic vein helped localize metastatic disease in the left 
lobe of the liver before it became obvious by any ether test. 
One should bear in mind, however, the dual blood supply of 
the liver. Thus, a CEA gradient between the hepatic artery 
and a hepatic vein could indeed reflect a metastatic deposit 
in the liver. However, it could also be secondary to a 
CEA-producing tumor in the bowel that is drained by the 
portal vein into the liver. This was not the case in patient 2. 
Indeed, further follow-up verified the presence of meta- 
static deposits in the left lobe of the liver. 

We conclude that multiple vessel angiography and sam- 
pling for CEA could be a useful tool for localization of 
metastatic colorectal carcinoma in patients with elevated 
levels of the antigen and an obscure site of metastasis. 


Dr Mavligit is a recipient of Career Development Award 'CA-00130-05 
from the former Department of Health, Education, and Welfare. 
Nonproprietary Names and Trademarks of Drugs 


Floxuridine- FUDR. 
Mitomycin—Mutamycin. 
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Persistent Hepatic Hydrothorax 


After Peritoneojugular Shunt 


Robert W. Ikard, MD, John L. Sawyers, MD 


* Hepatic hydrethorax causes serious respiratory morbidity 
and is difficult to cure. Evacuation of ascites via peritoneojugular 
shunt should elimanate the source of the pleural fluid. However, 
this technique is wot infallible. Obtaining pleurodesis by chemi- 
cal or mechanica means may be necessary. Two cases were 
successfully treated with pleurectomy and tube thoracostomy, 


respectively. 
(Arch Surg 115 1125-1127, 1980) 


eritoneojugular shunting often reverses many sequelae 

of ascites, iseluding anorexia, reflux esophagitis, and 
the hepatorenal syndrome. Though the procedure is fre- 
quently associated with complications (infection, intravas- 
cular coagulopatay, and electrolyte derangement), the ben- 
efits of success m a patient with “drug-resistant” ascites 
are striking.’ 

Hydrothorax eecurs in 4% to 6% of cirrhotic patients with 
ascites and has been reported to have an incidence of 10% 
in far-advanced cases.?* It is usually unilateral and, for 
unknown reasors, most often oecurs on the right side. 
Hydrothorax cavses serious respiratory distress in patients 
whose ventilatien is already compromised by elevated 
diaphragms. 

Reief of hyd»othorax by thoracentesis is often neces- 
sary on an emergency basis. Since the fluid probably comes 
from the abdemen through diaphragmatic anatomic 
defects, this nceasure is only transiently beneficial. Peri- 
tonecjugular shunt theoretically should solve the dilemma 
by draining asctes into the bloodstream and away from 
the caest.' 

An experience with three patients with ascites and 
hydrothorax dramatized the difficulty of curing this clini- 
cal combination Though successful decompression of the 
abdomen was effected in two instances, peritoneojugular 
shunt did not eure the hydrothorax and other surgical 
maneuvers were necessary. 
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REPORT OF CASES 


Case 1.—A 54-year-old white man with Laénnec’s cirrhosis was 
hospitalized on Jan 16, 1978, with massive ascites and bilateral 
pleural effusions. LeVeen's peritoneojugular shunt was inserted 
on Jan 23, 1978. Postoperative convalescence was uncomplicated, 
and he was discharged from the hospital on Feb 8. 

Readmission was necessary on March 28 because of respiratory 
insufficiency due to massive right pleural effusion. Intraperitone- 
al injection of radioactive sulfur colloid showed an intact, function- 
al shunt and rapid passage of isotope across the right hemidi- 
aphragm into the chest. Diatrizoate sodium (Hypaque) "shunto- 
gram"* showed no leakage from the tube (Fig 1). After right tube 
thoracostomy, massive output (1,500 to 7,000 mL/day) of serous 
pleural fluid was recorded. Attempts at obtaining chemical pleu- 
rodesis with quinacrine (Atabrine) hydrochloride and tetracycline 
hydrochloride failed. 

Right pleurectomy was performed on April 20. No anatomic 
diaphragmatic defects were noted. Initial postoperative chest tube 
output was voluminous (up to 14,000 mL/day) but decreased 
enough to allow removal of the chest tube by the 14th postopera- 
tive day. 

In December, hospitalization was required for sepsis and 
abdominal wound disruption. LeVeen's shunt was removed. A 
chest roentgenogram showed no pleural effusion. 

Case 2.—A 65-year-old white woman with advanced postnecrotic 
cirrhosis was admitted for treatment of ascites and right hydro- 
thorax (Fig 2). Admission weight was 91 kg. Therapy with salt 
restriction and diuretics caused an 8-kg weight loss. Thoracentesis 
on Feb 6, 1979, yielded 2,350 mL of thin, dark fluid. 

Because of persistent debilitating ascites, peritoneojugular 
shunt was inserted on Feb 7. Postoperative weight ranged from 75 
to 80 kg. Study of shunt function with intraperitoneal sulfur 
colloid and shuntogram showed good tube placement and excellent 
function. 

Right hydrothorax persisted (Fig 3). More than 2 L was obtained 
by thoracentesis on two separate occasions. To achieve pleurodesis, 
right tube thoracostomy (No. 32 F) was performed on Feb 23. 
Drainage through this gradually decreased until its removal on 
March 4 (Fig 4) The patient weighed 75 kg when she was 
discharged from the hospital. 

Progressive liver failure prompted rehospitalization on April 18. 
The patient had anasarca and weighed 93 kg. There were small 
bilateral pleural effusions. The abdomen was less distended than 


Hepatic Hydrothorax—lkard & Sawyers 1125 


2 2 tu 





Fig 1.—Oblique chest roentgenogram after percutaneous injec- Fig 2.—Anteroposterior supine chest roentgenogram showing 
tion of diatrizoate sodium into peritoneojugular shunt showing massive right pleural effusion (patient 2). 

patency and satisfactory placement of venous tubing (patient 

1). 





Fig 3.—Posteroanterior chest roentgenogram showing persistent Fig 4.—Posteroanterior chest roentgenogram showing loss of 
right pleural effusion after peritoneojugular shunt placement pleural effusion after treatment by tube thoracostomy (patient » 


(patient 2). 2). 
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before shunt placement. Death from upper gastrointestinal 
hemerrhage and ‘ver failure occurred on April 18. Postmortem 
examination showed z patent LeVeen’s shunt and no obvious 
anatomic defects m the diaphragm. 

Case 3.—A 62-year-old white man with alcoholic cirrhosis 
required emergemey hospitalization for dyspnea on Feb 2, 1979. 
Massive ascites snd a large acute right pleural effusion were 
observed. Relief = respiratory distress and temporary loss of 
pleural effusion were obtained by endotracheal intubation and 
continuous positiv--pressure respiratory support. An intraperiton- 
eal sulfur colloid i-jection showed passage of isotope into the right 
side of the chest -n 45 minutes. Because of recurrent effusion, 
right tube thoraesstomy was performed on Feb 13. Attempt at 
obtaining pleurocesis by tetracycline injection on Feb 14 was 
unsuecessful. 

There was masse fluid loss (1.5 to 3.0 L/day) through the chest 
tube. Consideration was given to performing peritoneojugular 
shunt. However, Saphylococcal sepsis and disseminated intravas- 
cular coagulopathy developed, and the patient died on Feb 20. 
Permission for ausopsy was denied. 


COMMENT 


Several causes of “hepatic hydrothorax'"" have been 
proposed. Ameng these are hypoalbuminemia with 
decreased colloid pressure, plasma leakage from a hyper- 
tensive azygous-vein system, and lymph leakage from the 
thoracic duct? Flow studies using radioactive carbon par- 
ticles showed m»vement of ascites to the pleural cavity but 
not vice versa. This suggests passage of ascites through 
lymphatic pathways to the chest. However, other studies 
have shown a grzdient from pleural effusion to the thoracic 
duct and thence ĉo the plasma. Since the thoracic duct is the 
"major lymphat pathway for the transfer for ascitic fluid 
albumin,” the gradient would not then allow hydrothorax 
accumulation.’ 

Current consensus is that the hydrothorax results from 
direct passage of ascites across the diaphragm. Lieberman 
et a? performed thoracentesis on nine cirrhotic patients 
and injected iocinated I 131 serum albumin into ascites. 
Activity counts -hen showed a gradient from the ascites to 
the bloodstream through the diaphragm and thoracic cavi- 
ty. In five patients, intraperitoneal air was injected, and a 
right pneumotharax developed in all in one to 48 hours. 

The diaphragmatic anatomic defects are rarely seen at 
postmortem or operative inspection? (patients 1 and 2). 
Tiny holes or th-3 areas are probably congenitally present 


"2 


.in many norma: people. Increased pressure from ascites 


enlarges the de^ects and allows passage of fluid into the 
chest. The defects have been seen by thoracoscopy and 
anatomically confirmed by histologic section. In patient 3, 
prompt resolutisn of pleural effusion without decrease in 
ascites or inerease in urinary output was obtained by 


positive-pressure respiratory support. The effusate was 
apparently forced back into the abdomen through the 
diaphragm. 

The pressure differential between an ascites-filled abdo- 
men and a central vein usually far exceeds the 3 to 4 em of 
water' needed to open the valve on a LeVeen's shunt. An 
even greater gradient exists between the abdomen and the 
pleural cavity, where pressure is normally negative.* Thus, 
in the presence of diaphragmatic holes, ascites will tend to 
enter the chest until pressure in the two cavities equili- 
brates, after which the fluid would pass through a func- 
tional shunt. 

From these cases, it is clear that peritoneojugular shunt- 
ing of ascites does not universally cure associated hydro- 
thorax. LeVeen et al described one case of tension hydro- 
thorax cured by shunt placement,’ but to our knowledge no 
noteworthy experience has been reported to establish how 
frequently the shunt might be successful in this situa- 
tion. 

When dietary and diuretic therapy are unsuccessful in 
treating ascites with hydrothorax, peritoneojugular shunt 
placement is the next logical clinical maneuver and will 
probably relieve many of the hydrothoraces. However, 
establishment of a pleurodesis will be necessary in others. 
Though pleurodesis has been achieved by tetracycline 
instillation,’ the technique was unsuccessful in patients 1 
and 3. Because of the usual large flow of ascites across the 
diaphragm, it is doubtful that the thoracic cavity could be 
kept empty enough to allow predictable pleural coaptation 
and subsequent chemical pleurodesis. 

Mechanical chest wall abrasion and reliable effusion 
evacuation were accomplished by pleurectomy and large- 
tube thoracostomy, respectively, in patients 1 and 2. 
Though large amounts of fluid were removed during a 
period of several days, cure of hydrothorax was accom- 
plished in each. LeVeen and co-workers believed that chest 
tube placement is contraindicated and will lead to reaccu- 
mulation of fluid and possible infection.' The successful use 
of tube thoracostomy in patient 2 argues against this 
theoretical contention. A patent peritoneojugular shunt 
did not evacuate enough ascites to change the great 
pressure differential between the abdominal and thoracic 
cavities. Suction on the chest tube temporarily aggravated 
the patients’ fluid loss, but efficient emptying promoted 
eventual pleural adhesion. 


Nonproprietary Name and Trademarks of Drug 


Iodinated I 131 serum albumin—Albumotope I 131, IHSA I 131, 
RISA-131. 
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NUBAIN® WAS INTRODUCED 
nalouphine HCI 





TODAY PHYSICIANS ARE 
USING NUBAIN 


AS A SAFE AND EFFECTIVE ALTERNATIVE 

TO MEPERIDINE HCI (DEMEROL*) 

The analgesic potency of NUBAIN is comparable to 
that of meperidine HCI. It may be administered in 
individual doses of 10 mg/70 kg up to 20 mg; with a 
maximum daily dose of 160 mg. Onset and peak 
effect are comparable to that of meperidine HCI 
(50-150 mg). 


FOR LESS RESPIRATORY DEPRESSION 
POTENTIAL 

At dosages of 10 mg/70 kg, NUBAIN is comparable 
to morphine in respiratory depression. At higher 
doses, however, NUBAIN does not appreciably 
increase respiratory depression, as does morphine 
(see Precautions). 


FOR A LOW LEVEL OF SIDE EFFECTS 

In clinical trials, NUBAIN caused less vomiting than 
meperidine HCI or morphine. This is an important 
consideration for the general surgeon or 
anesthesiologist. 


FOR FAVORABLE HEMODYNAMIC PROFILE 
NUBAIN has the effect of slightly lowering the 
cardiac work load and can be used immediately in 
MI (use cautiously where emesis is involved). 


FOR LONGER DURATION OF ACTION WHICH 
MAY PROVIDE GREATER PATIENT COMFORT: 
UNINTERRUPTED SLEEP 
LONGER DAYTIME RELIEF 


The analgesic effect of NUBAIN lasts from 3 to 6 
hours, so the patient has fewer interruptions of 
activities and may sleep better. 


NUBAIN is an Endo registered U.S. trademark. 





more than 1 million doses later, physicians at more 
than half the large hospitals of 500 beds or 

more are using NUBAIN® nalouphine HCI as a logical 
alternative to meperidine HCI (Demerol") 
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Brief summary of full prescribing information 


INDICATIONS For the relief of moderate to severe pain. NUBAIN can also be 
used for preoperative analgesia, as a supplement to surgical anesthesia, 
and for obstetrical analgesia during labor. 


CONTRAINDICATIONS NUBAIN should not be administered to patients who 
ere hypersensitive to it. 


WARNINGS Orug Dependence NUBAIN has been shown to have a low abuse 
potential which is approximate to that of pentazocine. When compared with 
rugs which are not mixed agonist-antagonists, it has been reported that 
nalbuphine’s potential for abuse would be less than that of codeine and 
propoxyphene. Psychological and physical dependence and tolerance may 
follow the abusé or misuse of nalbuphine. Therefore, caution should be 
observed in prescribing it for emotionally unstable patients, or for 
individuals with a history of narcotic abuse. Such patients should be 
closely supervised when long-term therapy is contemplated. Care should 
be taken to avoid increases in dosage or frequency of administration which 
in susceptible individuals meght result in physical dependence. Abrupt 
Ciscontinuation of NUBAIN following prolonged use has been followed by 
symptoms of narcotic withdrawal. i.e.. abdominal cramps, nausea and 
vomiting, rhinorrhea, lacrimation, restlessness, anxiety, elevated tempera- 
ture and piloerection. Use in Ambulatory Patients NUBAIN may impair the 
mental or physical abilities required for the performance of potentially 
dangerous tasks such as driving a car or operating machinery. Therefore, 
NUBAIN should be administered with caution to ambulatory patients who 
should be warned to avoid such hazards. Use in Emergency Procedures 
Maintain patient under observation until recovered from NUBAIN effects 
that would affect driving or other potentially dangerous tasks. Use in 
Children Clinical experience tc support administration to patients under 18 
years is not available at present. Use in Pregnancy (other than labor) Safe 
use of NUBAIN in pregnancy has not been established. Although animal 
reproductive studies have not revealed teratogenic or embryotoxic effects, 
nalbuphine should only be administered to pregnant women when. in the 
judgement of the physician, the potential benefits outweigh the possible 
hazards. Use During Labor and Delivery NUBAIN can produce respiratory 
depression in the neonate. It should be used with caution in women 
delivering premature infants. Head Injury and Increased Intracranial 
Pressure The possible respiratory depressant effects and the potential of 
potent analgesics to elevate cerebrospinal fluid pressure (resulting from 
vasodilation following CO, retention) may be markedly exaggerated in the 
presence of head injury intracranial lesions or a pre-existing increase in 
intracranial pressure. Furthermore. potent analgesics can produce effects 
which may obscure the clinical course of patients with head injuries. 
Therefore, NUBAIN should be used in these circumstances only when 
essential, and then should be administered with extreme caution 
Interaction With Other Central Nervous System Depressants Although 
NUBAIN possesses narcotic antagonist activity. there is evidence that in 
nondependent patients it will not „antagonize a narcotic analgesic 
administered just before. concurrently, or just after an injection of NUBAIN 
Therefore, patients receiving a narcotic analgesic. general anesthetics. 
phenothiazines, or other tranquilizers, sedatives. hypnotics, or other CNS 
depressants (including alcohol) concomitantly with NUBAIN may exhibit an 
additive effect. When such combined therapy is contemplated, the dose of 
one or both agents should be reduced 


PRECAUTIONS Impaired Respiration At the usual adult dose of 10 mg/70 
kg, NUBAIN causes some respiratory depression approximately equal to 
that produced by equal doses of morphine. However, in contrast to 
morphine, respiratory depression is not appreciably increased with higher 
doses of NUBAIN. Respiratory depression induced by NUBAIN can be 
reversed by NARCAN (naloxone hydrochloride) when indicated. NUBAIN 
should be administered with caution at low doses to patients with impaired 
respiration (2.g.. from other medication, uremia, bronchial asthma, severe 
infection, cyanosis or respiratory obstructions). Impaired Renal or Hepatic 
Function Because NUBAIN is metabolized in the liver and excreted by the 
kidneys, patients with renal or liver dysfunction may overreact to customary 
doses. Therefore. in these individuals, NUBAIN should be used with caution 
and administered in reduced amounts. Myocardial Infarction As with all 
potent analgesics, NUBAIN should be used with caution in patients with 
myocardial infarction who have nausea or vomiting. Biliary Tract Surgery 
As with all narcotic analgesics. NUBAIN should be used with caution in 
patients abcut to undergo surgery of the biliary tract since it may cause 
spasm of the sphincter of Oddi 


ADVERSE REACTIONS The most frequent adverse reaction in 1066 patients 
treated with NUBAIN is sedation (381) 36%. Less frequent reactions are 
sweaty/clammy (99) 9%, nausea/vomiting (68) 6% dizziness/vertigo 
(58) 5%, dry mouth (44) 4%, and headache (27) 3%. Other adverse 
reactions which may occur (reported incidence of 1% or less) are: CNS 
Effects nervousness, depression, restlessness, crying, euphoria, floating. 
hostility, unusual dreams, confusion, faintness, hallucinations, dysphoria. 
feeling of heaviness. numbness, tingling, unreality. The incidence of 
psychotomimetic effects, such as unreality, depersonalization, delusions, 
dysphoria and hallucinations has been shown to be less than that which 
occurs with pentazocine. Cardiovascular Hypertension, hypotension, 
bradycardia. tachycardia. Gastrointestinal Cramps, dyspepsia, bitter 
taste. Respiration Depression, dyspnea, asthma, Dermatological Itching, 
burning, urticaria. Miscellaneous Speech difficulty, urinary urgency, 
blurred vision, flushing and warmth. Patients Dependent on Narcotics 
Patients who have been taking narcotics chronically may experience 
withdrawal symptoms upon the administration of NUBAIN. If unduly 
troublesome. narcotic withdrawal symptoms can be controlled by the slow 
intravenous administration of small increments of morphine, until relief 
occurs, If the previous analgesic was morphine, meperidine, codeine, or 
other narcotic with similar duration of activity one-fourth of the 
anticipated dose of NUBAIN can be administered initially and the patient 
observed for signs of withdrawal. i.e.. abdominal cramps. nausea and 
vomiting, lacrimation, rhinorrhea, anxiety, restlessness, elevation of 
temperature or piloerection. If untoward symptoms do not occur, 
progressively larger doses may be tried at appropriate intervals until the 
desired level of analgesia is obtained with NUBAIN. Management of 
Overdosage The immediate intravenous administration of NARCAN* 
(naloxone hydrochloride) is a specific antidote. Oxygen, intravenous fluids, 
vasopressors and other supportive measures should be used as indicated 
The administration of single doses of 72 mg of NUBAIN intramuscularly to 
eight norma! subjects has been reported to have resulted primarily in 
symptoms of sleepiness and mild dysphoria 
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ORTHOPEDIC SURGEON 


Opportunity to establish private 
practice with full support of existing 
medical practitioners in extraordi- 
narily attractive area with 30,000 
base potential. 


Community has a small, progres- 
sive, financially stable, and fully 
accredited hospital and nursing home 
complex with outstanding peer group 
environment. Present roster of affil- 
iated physicians includes general sur- 
geons, internists, family practitioners, 
OB-GYN's, psychiatrists, ophthalmol- 
ogist, otolaryngologist, pediatricians, 
pathologist, and radiologist, along 
with a consulting staff of twenty- 
five. 


Located in the beautiful Green 
Mountains, Middlebury, Vermont is 
the home of Middlebury College. The 
town offers an intellectually stimulat- 
ing climate, plus convenient access to 
seasonal sports, and to nearby metro- 
politan attractions. 


If this sounds like your own idea of 
a permanent locale, send particulars 
to William M. Gartner, Executive 
Director, Porter Medical Center, Mid- 
dlebury, Vermont 05753, or call (802) 
388-7901. 




































A NEW PRESCRIPTION TO 
ASSURE YOUR TRAVELING 
‘PATIENTS A BON VOYAGE 


The AMA's new booklet, 





We can do 
much more 
together. 
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PHYSICIAN'S GUIDE TO 
MEDICAL ADVICE FOR OVERSEAS TRAVELERS, was 
developed to help practicing physicians render pre- 
ventive medical services to traveling patients. 
It provides a weath of information, such as 
how to protect patients against tropical 
diseases, time zone changes, parasites 
and complications of existing hand- 
icaps. Plus what to advise abou: 
diets, immunizations, and overseas 
medical care. 
To order your copy (60€ ea.) of this 
new guide, OP-411, write: Order Dept., 
AMA, P.O. Box 821, Monroe, WI 53566. Allow 
4-5 weeks for delivery. 
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Brief Clinical Notes 


Carcinoma in a Transplanted Nipple 


J. Holt Rose, Jr, MD 


€ A 26-year-old woman requested that the nipple from her 
breast be saved for later reconstructive mammoplasty. At the 
time of mastectomy, two biopsy specimens from the base of the 
nipple showed no malignant neoplasms. The nipple was trans- 
planted to the left thigh. Eleven months later, a 5-cm mass 


developed deep in the nipple transplant, and an adjacent ingui- 
nal lymph node became enlarged. Examination of biopsy speci- 
mens from the base of the nipple transplant showed the same 
duct cell carcinoma as the original specimen. 

(Arch Surg 115:1131-1132, 1980) 


en reconstructive mammoplasty is performed after 

mastectomy, nothing serves as well for nipple recon- 
struction as the original nipple. At the time of the original 
mastectomy, the nipple is often transplanted to the skin of 
the thigh where it is later available for reconstruction. The 
problem is that carcinoma can be transplanted from the 
breast with the nipple. Such a ease is herein described. 
Nipple transplantation can, however, be a safe procedure 
provided that certain criteria are followed when selecting 
candidates. These include the clinical stage of the tumor, 
its location in the breast, and the clinical appearance of the 
nipple. A negative frozen section taken from the nipple at 
the time cf surgery is not, in itself, enough evidence to 
later exclude the development of carcinoma in the trans- 
plant. 


REPORT OF A CASE 


A 26-year-old women came to me with a three-month history of 
increasing mass under the left arm and a lumpy feeling in the left 
breast. On physical examination, a 3 x 5-cm mass was present in 
the upper 12-o'clock position, approximately 3 cm from the edge of 
the areola. The mass was surgically removed and the nodes were 
sampled, revealing poorly differentiated adenocarcinoma (grade 


Aecepted for publieation April 30, 1980. 
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3) within the breast and axillary lymph nodes. Three days later, at 
the request of the patient, a modified left radical mastectomy was 
done, and the nipple was transplanted to the proximal anterior left 
thigh. At that time, infiltrating ductal carcinoma grade 3 of the 
left breast was microscopically confirmed. The axillary lymph 
nodes were matted together and could not be accurately separated 
as to levels 1, 2, or 3. Almost all of the axillary lymph nodes from all 
levels were enlarged up to 2 or 3 em and were grossly and 
mieroscopically observed to be involved with tumor. Frozen and 
permanent sections taken from the upper margin of the nipple and 
from the parenchyma beneath the central portion of the nipple 
showed no evidence of tumor. Estrogen receptor tests performed 
on the tumor were negative. 

In the postoperative period, a small, 1.5-cm lymph node was 
noted in the left supraclavicular area. For this reason, a full course 
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Nipple transplanted to anterior left thigh 11 months after mastec- 
tomy; 5-cm deep swelling has caused stretching and distortion. 
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of 5,000 rads cobalt 60 radiation therapy was given to the internal 
mammary, supraclavicular, and high axillary lymph nodes as well 
as to the entire left chest wall. This was delivered without 
incident. She was then started on chemetherapy, using cyclophos- 
phamide (Cytoxan) and doxorubicin hydrochloride (Adriamycin). 
This was continued until the malignant neoplasm showed progres- 
sion, whereupon therapy was switched to tamoxifen citrate. 

Eleven months after mastectomy, a 5-em swelling developed 
deep in the nipple transplant in the left anterior thigh. This was 
firm and caused a stretching and distortion of the nipple (Fig). In 
addition, a 5-em, firm, somewhat fixed lymph node enlargement 
was present in the left groin. It was suspected at this time that, 
despite the normal biopsy results of the nipple, cancer had been 
transplanted to the left anterior thigh with the nipple. For this 
reason, a needle biopsy through the nipple was performed, con- 
firming the diagnosis of adenocarcinoma that was histologically 
the same as the adenocarcinoma specimens originally obtained 
from the breast biopsy. 


COMMENT 


Since reconstruction of the breast after mastectomy is 
facilitated by preservation of the nipple, patients are 
requesting surgical nipple transplantation prior to mastec- 
tomy. In a microscopic study of 200 consecutive nipples, 
Parry et al' found microscopic evidence of carcinoma 
within the nipple in only 16 cases. Of these, only two cases 
showed cancer mieroscopically when the nipple was not 
clinically involved by retraction, ulceration, or fixation. 
Parry and associates recommend a frozen section biopsy 
through the base of the nipple as a safeguard. My experi- 
ence shows that even permanent sections through the 
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nipple base are not a guarantee against future difficulty. 

In a recent, similar case reported by Allison and 
Howorth, the primary tumor mass was 5 to 6 cm in size. In 
addition, carcinoma was present in sections taken from 
beneath the removed nipple. There was microscopic carci- 
noma when the transplanted nipple was removed one year 
later. 

Several criteria are suggested so that nipple transplan- 
tation will be a safe procedure after mastectomy for 
carcinoma. First, the nipple should be clinically normal 
without evidence of retraction, fixation, or ulceration. In 
addition, the primary tumor mass should not be directly 
adjacent to the nipple. It seems logical that the cancer 
should be stage I (primary tumor less than 2 cm in greatest 
dimension with no clinically involved axillary nodes). As an 
added precaution, a microscopic frozen section ean be taken 
from below the nipple. If these criteria had been met, both 
the case reported here and the other three cases reported in 
the literature would have been avoided. 


Nonproprietary Name and Trademark of Drug 


Tamoxifen citrate— Nolvadez. 
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A Misplaced Caval Filter 


Its Removal From the Heart Without Cardiopulmonary Bypass 


Cary W. Akins, MD; Robert L. Thurer, MD; Arthur C. Waltman, MD; Michael N. Margolies, MD; Robert C. Schneider, MD 


© Placement of metallic filters into the inferior vena cava for 
the prevention of pulmonary embolism has become a popular 
procedure that has reportedly little morbidity. The present case 
describes the misplacement of a Kim-Ray Greenfield filter into 
the right atrium and the subsequent successful removal of the 
device without the use of cardiopulmonary bypass. 

(Arch Surg 115:1133, 1980) 


ransvenous insertion of an inferior vena caval filter is 

a popular alternative to operative vena caval interrup- 
tion for preventing pulmonary embolism when anticoagu- 
lation is ineffeetive or contraindicated. The technique 
causes little morbidity, and migration of Kim-Ray Green- 
field filters has not been reported.? However, Greenfield et 
al did report the operative removal of a filter prematurely 
ejected into the right atrium.’ We report a technique for 
operative removal of a misplaced filter from the heart 
without cardiopulmonary bypass. 


REPORT OF A CASE 


A 35-year-old man was admitted to the Massachusetts General 
Hospital, Boston, in December 1978, for pleuritic chest pain with 
pulmenary emboli proved by lung scan. The patient had palliative 
segmental resection of the sigmoid colon three months earlier for 
adenocarcinoma with extensive intra-abdominal metastases. The 
patient received heparin sodium and warfarin sodium for antico- 
agulation. He was readmitted in April 1979, for recurrent pulmo- 
nary embolism, proved by pulmonary angiography, despite ade- 
quate anticoagulation. Because of the extensive metastatic dis- 
ease. an attempt was made to insert a Kim-Ray Greenfield filter 
via the right internal jugular vein. Difficulty was encountered 
passing the apparatus from the right atrium into the inferior vena 
cava. The prongs caught on the atrial wall, and the umbrella came 
loose in the atrium. Attempts to snare it angiographically were 
unsuccessful. 

At operation, two prongs of the filter were found to have 
perforated the atrium and lodged in the diaphragm (Figure, A). 
These prongs were divided and removed from the diaphragm. A 
purse-string suture was placed in the right atrial appendage. The 
hub of the filter palpable through the atrial wall was grasped with 
a clamp and brought through the purse string (Figure, B). A silk 
suture passed beneath the dome of the filter was brought back 
through the cylindrical introducer. The introducer was passed over 
the dome of the filter into the right atrium, closing the prongs. 





Aecepted for publication April 7, 1980. 

From the Departments of Surgery (Drs Akins, Thurer, and Margolies), 
Radiolegy (Dr Waltman), and Anesthesiology (Dr Schneider), Massachu- 
setts General Hospital and the Harvard Medical School, Boston. 
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A, Two prongs of Kim-Ray Greenfield filter penetrated right atrial 
wall and were stuck in diaphragmatic surface of pericardium. B, 
Hub of caval filter was grasped with clamp placed through purse 
string in right atrial appendage. C, Cylindrical introducer was 
passed over hub of filter, closing prongs, and entire apparatus 
was removed. 


The entire device was removed (Figure, C). There was no palpable 
evidence of tricuspid valve damage. The purse-string suture was 
ligated and the chest was closed. The patient then underwent 
ligation of the inferior vena cava below the renal veins. 


COMMENT 


Although complications with insertion of the Kim-Ray 
Greenfield filter are uncommon,’ occasional misplacement 
of the apparatus can occur, and removal of the filter from 
an inappropriate position with catheter snares is difficult. 
Although the morbidity of cardiopulmonary bypass is low, 
the avoidance of excessive systemic heparinization and 
perfusion in a patient with metastatic disease and pulmo- 
nary emboli was believed desirable. The removal of the 
device was easy and resulted in no palpable damage to 
atrial structures. 
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Calendar of Events 


1980 
September 


NIH Consensus Development Conference on 
CEA, Sept 29-Oct 1, National Institutes of 
Health, Bethesda, Md. Sponsored by the 
National Cancer Institute, National Institutes of 
Health. Contact Dr K. Robert Mcintire, Division 
of Cancer Biology and Diagnosis, NCI, Bldg 
31, Rm 3A10, Bethesda, MD 20205. 


October 


American Academy of Neurological Surgery, 
Oct 1-4, New York City. Contact Dr P. Perot, 80 
Barre St, Charleston, SC 29401. 

Congress of Neurological Surgeons, Oct 5-10, 
Hyatt Regency Hotel, Houston. Contact Secre- 
tary E. R. Laws, Jr, MD, Mayo Clinic, Roches- 
ter, MN 55901. 

American Cancer Society National Conference, 
Gynecologic Cancer, Oct 9-11, Los Angeles 
Hilton, Los Angeles. Contact N. G. Bottiglieri, 
MD, American Cancer Society, 777 Third Ave, 
New York, NY 10017. 

American College of Surgeons Annual Clinical 
Congress, Oct 20-24, Atlanta. Contact Edwin 
Gerrish, MD, ACS, 55 E Erie St, Chicago, IL 
60611. 

American College of Chest Physicians, Oct 26- 
30, Boston, MA. Contact ACCP, 911 Busse 
Hwy, Park Ridge, IL 60068. 

Fifth World Symposium on Pediatric Surgery, 
Acapulco Princess Hotel, Mexico. Contact 
Instituto Nacional de Pediatria DIF; Congress 
Office, Insurgentes Sur 3700, Mexico 22 DG, 
Mexico. 


November 


Current Concepts in Surgical Oncology, Post- 
graduate course, Nov 3-7, Memorial Sloan- 
Kettering Cancer Center, New York. Contact 
Jatin P. Shah, MD, 1275 York Ave, New York, 
NY 10021 

American Heart Association, Nov 12-15, Fon- 
tainbleau Hotel, Miami. Contact Exec VP W. W. 
Moore, 7320 Greenville Ave, Dallas, TX 
75231. 

Western Surgical Association, Nov 16-19, Hotel 
Utah, Salt Lake City. Contact Secretary Paul E. 
Hodgson, MD, Department of Surgery, Univer- 
sity of Nebraska Medical Center, Omaha, NE 
65105. 

Treatment of Injuries of the Hand: Primary and 
Definitive Care, Wayne State University 
School of Medicine in cooperation with the 
American Society for Surgery of the Hand, Nov 
17-19, Detroit Plaza Hotel, Renaissance Cen- 
ter, Detroit. Information Wayne State Universi- 
ty School of Medicine, Continuing Medical 
Education, 9B-32 Health Care Institute, De- 
troit, MI 48202. 
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Southern Thoracic Surgical Association, The 
Greenbrier, White Sulpher Springs, WVa. Con- 
tact the secretary, R. B. McElvein, MD, Depart- 
ment of Surgery, University of Alabama, Bir- 
mingham, AL 35294. 


1981 


January 


Society of Thoracic Surgeons, Jan 25-28, The 
Bonaventure, Los Angeles. For information 
contact W. G. Purcell, Business Manager, 111 
E Wacker Dr, Chicago, IL 60601. 

Postgraduate Assembly in Surgery, Jan 25-30, 
Sheraton Harbor Island Hotel, San Diego. 
Sponsored by University of California, San 
Diego. Contact Dr Marshall Orloff, c/o Office 
of Continuing Education, M-017, UCSD 
School of Medicine, La Jolla, CA 92093. 


February 


Society of University Surgeons, Hershey, Pa, 
Feb 12-14. Contact the Secretary, B. M. Jaffee, 
MD, SUNY Downstate Medical Center, 450 
Clarkson Ave, Brooklyn, NY 11203. 

American Society for Surgery of the Hand, Cae- 
sar's Palace, Las Vegas, Feb 23-25. Contact 
ASSH, 2600 S Parker Rd, #132, Aurora, CO 
80014. 

American Academy of Orthopedic Surgeons, 
Las Vegas, Feb 26-March 3. Contact AAOS, 
444 N Michigan Ave, Room 1500, Chicago, IL 
60611. 


March 


Central Surgical Association, Dearborn, Mich, 
March 4-7. Contact the Secretary, W. O. Grif- 
fen, MD, University of Kentucky Medical Cen- 
ter, Lexington, KY 40536. 

American Society for Head and Neck Surgery, 
Phoenix, Ariz, March 8-11. Contact Secretary, 
J. C. Goldstein, MD, Albany Medical College, 
Albany, NY 12208. 

Society of Head and Neck Surgeons and Amer- 
ican Society for Head and Neck Surgery, joint 
scientific meeting, March 8-12. Hyatt Regency 
Hotel, Phoenix, Ariz. Information Gabriel F. 
DeFreitas, MD, 1010 E McDowell Rd, Suite 
203, Phoenix, AZ 85006. 
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If you — 
order blood 
you need... 





The 1977 edition of General Prin- 
ciples of Blood Transfusion is 
available from the American Medical 
Association. Completely revised and 
updated, this exceptional overview 
brings you the best of informed opin- 
ion and experience in the field of 
transfusion. 


Among the topics listed in the 
table of contents are: 


* Responsibility of the Clinician 
in the Transfusion Service 

* Clinical Indications for the Use 

of Red Cell Concentrates 

Management of Shock 

Massive Transfusions 

Autotransfusions 

Management of Hemorrhagic 

Diseases 


General Principles of Blocd Transfu- 
sion is the only book of its type. If you 
order blood or blood components for 
your patients, you need this 
authoritative text. Use the coupon to 
order your copy today! $3.00 
Order Department OP-267 S/J 
American Medical Association 

P.O. Box 821 

Monroe, WI 53566 

Please send copy(ies) of General 
Principles of Blood Transfusion, OP-267, 
at $3.00 each. Allow 4-5 weeks for delivery. 





Name 





Address 





City 





State Zip. 
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After parenteral narcotics... 


maximum oral potency 


The principal analgesic ingredient, oxy- 
codone, is a semisynthetic narcotic with 
multiple actions qualitatively similar to 
those cf morphine. The analgesic effect 
of oxycodone begins within 10 to 15 min- 
utes after oral administration, peaks at 
45 minutes and persists for 3 to 6 hours.’ 
Acetaminophen, a mon-narcotic analge- 
sic, complements the pain relief pro- 
vided by oxycodone 


Summary o! Prescribingsinformation 
Contraindications: Hypesensitivity to oxycodone or 
acetaminophen 


Warnings: Drug dependence: Oxycodone can pro- 
duce drug dependence af the morphine type and 
may be abused. Psyche dependence, physical 
depencence and tolerance may develop upon 
repeated administration, prescribe and administer 
with same caution appror- ate tc other oral narcotic- 
containing medications. S_bject to the Federal Con- 
trolled Substances Act 

Usage ir ambulatory pat=nts: Caution patients that 
oxycodone may impair m=ntal and/or physical abili- 
ties requirec for pertorma»ce of potentially hazardous 
tasks such as driving a cæ or operating machinery 
Interaction with other Sentral Nervous System 
depressants: Patients receiving other narcotic anal- 
gesics general anesthescs, phenothiazines, other 
tranquil zers, sedative-7ypnotics or other CNS 
depressants (including aleohol) with TYLOX capsules 
may exhibit additive CNE depression. When such 
combined therapy ts Comemplated, the dose of one 
or both agents should be seduced 

Usage in pregnancy: Safe use not established 
Should not be used ir pregnant women unless 
potential benefits outweic? possible hazards. 

Usage in children: Shost not be administered tc 
children 


Precautions: Head injury and increased intracrania! 
pressure; The respirator depressant effects of nar- 
cotics and their capacity 2 elevate cerebrospinal fluid 
pressure may be markeely exaggerated in the pres- 
ence of head injury, otier intracranial lesions or a 
pre-existing increase in intracranial pressure. Fur- 
thermore, narcotics prodiice adverse reactions which 
may cbscure the clinical sourse of patients with head 
injuries 

Acute abdominal conasfons: TYLOX capsules or 
other narcotics may obssure the diagnosis or clinical 
Course of acute abdomirsi conditions 

Special risk patients: Adtrinister with caution to cer- 
tain patents such as the elderly or debilitated, and 
those with severe imparment of hepatic or renal 
function, hypothyroidism. Addison's disease, and 
prostatic hypertrophy or urethral stricture 


Adverse Reactions: Most frequent: Lightheaded- 
ness, dizziness, sedatiom nausea and vomiting; more 
prominent in ambulatory than non-ambulatory 
patient= some of these meactions may be alleviated if 
the patient lies down. Gers: euphoria, dysphoria, 
constipation. skin rash aad pruritus 


Dosage and Adminissation: Dosage should be 
adjusted according to severity of pain and response 
of the patient. It may occasionally be necessary to 
exceed the usual dosece recommended below in 
cases of more severe Gain or in those patients who 
have become tolerant t» the analgesic effect of nar- 
cotics. TYLOX capsules-are given orally. Usual adult 
dose © one capsule every 6 hours as needed for 
pain 


Drug Interactions: CNS depressant effects may be 
additive with that of other CNS depressants. See 
Warnings 

Caution: Federal law srohibits dispensing without 
prescription 

For imiormation on symptoms/treatment of over- 
dosage, see full prescrifing information 

Full directions for use sould be read before adminis- 
tering or prescribing. 


*Haloern LM. Bonica JJ. Snalgesics, in Modell W (ec) 
Drugs of Choice 1978-159. St Louis, CV Mosby, 1978, 


p 228 0775 





An oxycodone analgesic 


combination without APC 


TYLOX 


CAPSULES 


oxycodone HCI* 4.5 mg, 
oxycodone terephthalate* 0.38 mg, 
acetaminophen 500 mg 


*Warning: May be habit forming. 





McNeil Laboratories, McNEILAB, Inc., Fort Washington, PA 19034 
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Correspondence and Brief Communications 


Surgeons and Peptic Ulcer Disease 


To the Editor.—I read the brief note 
by Penn regarding the decreased inci- 
dence of gastric surgery for peptic 
ulcer disease (ARCHIVES 115:134-135, 
1980). This is a fact that I have been 
aware of for some time, and there are 
two observations that I would like to 
make. First, the decrease in the num- 
ber of cases of peptic ulcer disease 
that require surgery predated the use 
of cimetidine and other newer medica- 
tions. Although these medications 
help, the trend was already estab- 
lished before the use of cimetidine 
was widespread in this area. Second, 
we no longer see the acute perforated 
peptic ulcers, half of which occurred in 
patients who had not previously been 
treated for peptic ulcer disease. For 
example, ten years ago the service I 
am responsible for would have one or 
two perforated ulcers a month; now 
we do not have a perforated ulcer in 
two years. Although cimetidine is a 
valuable medication, I do not believe 
its use explains the change in the 
frequency of peptic ulcer disease. 
There are many unanswered ques- 
tions, the answers to which would give 
us a better understanding of peptic 
ulcer disease. 

RICHARD R. Woops, MD 

Corpus Christi, Tex 


Nonproprietary Name and 
Trademark of Drug 


Cimetidine— Tagamet. 


No-Touch Isolation Technique: 
Caveat Emptor 


To the Editor.—McCubbin and Spratt 
stated in the ARCHIVES (115:224-228, 
1980) that the no-touch isolation tech- 
nique is without increased risk and 
they recommended its wider use in 
colon cancer. The unwary reader 
support its use are lacking. Turnbull 
et al' believed that ligation of the 
lymphovascular pedicle prior to mobil- 
ization of the colon was responsible 
for their good results. However, exam- 
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ination of the figures from the article 
by Turnbull et al shows that the 
patients treated by the no-touch isola- 
tion technique had a longer segment 
of colon and accompanying mesenter- 
ic lymph nodes excised (a hemicolecto- 
my) than “control” patients. Subse- 
quently, Stearns and Shottenfeld? 
reported similar good results without 
ligation before mobilization and at- 
tributed their results to the extent of 
resection that was comparable with 
that used by Turnbull et al. More 
recently, Busuttil et al? have reported 
a comparable survival rate for carcino- 
ma of the sigmoid colon and upper 
rectum with a local segmental resec- 


rs 


tion, and suggest that this operation is 
fraught with a lesser morbidity and 
mortality than a left hemicolectomy. 
The no-touch isolation technique 
can also be dangerous. I am familiar 
with a case where another surgeon 
transected the ureter in two places 
because he divided the lymphovascu- 
lar pedicle before mobilizing the colon. 
Several more operations were needed 
to repair the ureteral fistula that 
resulted from this unfortunate 
event. 
FRANK C. Sparks, MD 
New Canaan, Conn 


1. Turnbull RB Jr, Kyle K, Watson FR, et al: 
Cancer of the colon: The influence of the no-touch 
isolation technique on survival rates. An» Surg 
166:420-427, 1967. 

2. Stearns MW Jr, Shottenfeld D: Techniques 
for the surgical management of celon cancer. 
Cancer 28:165-174, 1971. 

3. Busuttil RW, Foglia RP, Longmire WP Jr: 
Treatment of carcinoma of the sigmo:d colon and 
upper rectum: A comparison of loca! segmental 
resection and left hemicolectomy. Arch Surg 
112:920-923, 1977. 





New Use for an Old Clamp 


To the Editor.—Most partial occlusion 
vascular clamps used for end-to-side 
infrarenal aortic anastomoses will not 
reliably control bleeding unless the 
base, or heel, of the clamp is directed 
cephalad. This clamp position requires 
the handle of the clamp to protrude 
from the upper end of the wound. An 
assistant must retract the superior 
end of the incision, and steady the 
handle of the clamp. Furthermore, the 


handle of the clamp interferes with 
the suturing at the cephalad end of 
the anastomosis. 

We have found that the Ochsner 
partial occlusion aortic clamp (Cod- 
man Shurtleff Co, Randolpk, Mass), 
which was designed for proximal aor- 
tocoronary anastomoses, is ideally 
suited for end-to-side aortofemoral 
grafting (Figure). The jaws are suffi- 
ciently heavy, so that no biood loss 
oceurs even with the heel of tne clamp 
directed caudad. The depth of the jaws 





Ochsner aortic clamp is ideally suited to end-to-side aortofemoral grafting. By directing 
handle caudally, very high infrarenal anastomosis is possible. 
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is adequate to permit an oblique end- 
to-side anastomosis with even the 
largest aortic grafts. Since the handle 
is directed caudally, the tip of the 
clamp may be advanced to a point just 
inferior to the renal arteries and left 
renal vein, allowing a very high 
infrarenal anastomosis. The angle of 
the handle lies out of harm's way at 
the inferior portion of the wound, 
where it does not interfere with sutur- 
ing. There is no need for an assistant 
to rezract the wound away from the 
clamp or to steady its handle. In the 
obese patient, however, gentle upward 
tract:on may be applied to the clamp 
to eevate the aorta, and improve 
exposure. 


BRUCE S. CUTLER, MD 
Nancy L. CANTELMO, MD 
Worcester, Mass 


Treatment of Chylothorax 


To the Editor.— The article by Kurtz 
and Hsu in the Archives (115:73-74, 
1980) regarding resolution of chylo- 
thorax after positive end-expiratory 
pressure (PEEP) ventilation is en- 
lightening and a logieal approach to 
the clinical problem. Several years 
ago. Bittar and I' undertook to deter- 
mine the mechanism by which pa- 
tients receiving PEEP ventilation 
acquired a positive water balance.? We 
envisioned PEEP as retarding lym- 
phatic return to the central venous 
pool, thereby allowing fluid to accu- 
mulate in the more peripheral inter- 
stitium. 

To test this hypothesis, we anesthe- 
tized dogs and cannulated the thoracic 
duct above the diaphragm in a manner 
that allowed us to measure the volume 
of 'ymph flowing per unit of time. We 
measured lymph flow during mechan- 
ical ventilation before, during, and 
after PEEP and found that there was 
a highly significant relationship 
between application of PEEP and 
reduction of lymph flow. Further- 
mere, when PEEP was removed lym- 
phatic flow immediately rose and 
exceeded control values suggesting 
peripheral accumulation? 

There is no question that PEEP 
reduces lymphatic flow. I believe that 
PEEP ventilation constitutes a very 
logical therapeutic approach to trau- 
matic chylothorax. Futhermore, one 
might logically carry this reasoning 
one step further and use continuous 
pesitive airway pressure (CPAP) dur- 
ing mechanical ventilation in an 
effort to further reduce lymphatic 
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return. To the best of my knowledge, 
the effects of CPAP on lymphatic 
return have not been investigated, but 
I would speculate that reduction in 
lymphatic flow could be more than 
with PEEP. My compliments to the 
authors for a most interesting re- 
port. 

RoBERT N. Piton, MD 

Athens, Ga 


1. Pilon R, Bittar D: The effects of positive 
end-expiratory pressure on thoracic-duct lymph 
flow during controlled ventilation in dogs. Anes- 
thesiology 39:607-642, 1973. 

2. Sladen A, Taver MB, Pontoppidan H: 
Pulmonary complications and water retention in 
prolonged mechanical ventilation. N Engl J Med 
279:448-452, 1968. 


Himantobezoar 


To the Editor.—Bezoars containing a 
wide variety of ingredients have been 
reported frequently.'* The following 
case is of a bezoar with a most unusual 
cause. 


Report of a Case.—A 30 year-old patient 
in a state mental institution had an abdom- 
inal mass and a history that included eat- 
ing old discarded cigarettes. Examination 
disclosed a healthy-appearing, retarded 
man, with both hands clutching cigarette 
detritus, who was wearing sneakers sans 
shoestrings. A 15 x 20-cm, movable, non- 
tender mass filled his left upper quadrant. 
Results of rectal examination were normal; 
stool was guaiac negative. An intravenous 
pyelogram was normal. Barium enema 
showed that the transverse colon was dis- 
placed anteriorly. An upper gastrointesti- 
nal series disclosed a large, irregular mass 
that filled the stomach, with strands 
extending into the duodenum (Figure). 

With the preoperative diagnosis of a 
cigarette-butt gastric bezoar, a laparotomy 
was performed. A massive gastric bezoar 





Upper gastrointestinal series showing 
gastric bezoar, with linear strands extend- 
ing into duodenum. 
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was found, as well as a jejunal intussuscep- 
tion over a continuous, cord-like structure 
that began in the bezoar and ran the entire 
length of the small and large bowels. A 
gastrotomy allowed delivery of the bulk of 
the bezoar, which formed a continuous 
stringy mass from the esophagus through 
the colon. Two small-bowel gastrotomies 
were necessary to remove the malodorous 
specimen. The intussusception was re- 
duced. The postoperative course was unre- 
markable. The entire specimen consisted of 
white shoestrings. It weighed 800 g and 
contained 290 shoestrings (average length, 
69 em) for a total length of 200 m (655 ft). 


Comment.—DeBakey and Oschner? 
published a historical review of 
bezoars. They and others recognized 
the more frequent occurrence in the 
insane and retarded.'? Although a 
wide variety of ingredients have been 
found in bezoars,'? we could not find a 
report of one formed with shoestrings 
as the major ingredient. The untan- 
gled length of this bezoar (200 m) adds 
to its rarity. For comparison, this is 
more than 3.5 times the height of the 
north face of the Leaning Tower of 
Pisa, and more than 35 m longer than 
the Washington Monument. 

We propose that shoestring bezoars 
properly be termed "himantobezoars" 
and that the active ingestion of 
shoestrings thus be "himantophagia." 
This is derived from the Greek word 
"himas," for strap or sandal strap. 

This patient presents a vexing epi- 
demiologic problem. In retrospect, we 
believe that his dietary penchant may 
explain why the shoestrings were 
missing from the shoes of many of the 
patients observed at the referring 
institution. Prevention of a recur- 
rence may thus be difficult if his 
source of shoestrings is institution- 
wide, as we suspect. However, as a 
first step, he was discharged with the 
recommendation that his footwear be 
switched to loafers or some other type 
of shoe that does not require shoe- 
strings. 

THOMAS J. VANDER SALM, MD 
Gary W. WE cu, MD, PHD 
Worcester, Mass 


Guido Majno, MD, gave erudite etymologic 
assistance. 


1. Chalk SG, Foucar HO: Foreign bodies in the 
stomach: Report of a case in which more than 
2,500 foreign bodies were found. Arch Surg 
16:494-500, 1928. 

2. DeBakey M, Oschner A: Bezoars and concre- 
tions: A comprehensive review of the literature 
with an analysis of 303 collected cases and a 
presentation of eight additional cases. Surgery 
4:934-963, 1938. 
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(butorphanol tartrate 





for pain management 


in surgery 


B proven analgesic efficacy—as a pre- and 
postoperative agent ...for patients in labor... 
as the analgesic component of balanced 
anesthesia 


fast acting —onset of action within 10 minutes 
IM, very rapidly IV; peak analgesic activity 
within 30-60 minutes IM, more rapidly IV 


2 mg of Stadol produces a degree of respira- 
tory depression similar to that of 10 mg of 
morphine or 70 mg of meperidine—unlike 
these agents, doubling the Stadol dose to 4 mg 
does not appreciably increase the magnitude 
of respiratory depression 


favorable side effect profile—low physical 
dependence liability, little nausea or vomiting, 
infrequent constipation 


few CNS effects other than sedation—the 
reported incidence of euphoria and hallucina- 
tions is less than 1% 


nonscheduled—not subject to regulations 
under the Federal Controlled Substances Act 
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> (butorphanol tartrate) 


proven performance in the relief 
of moderate to severe pain 


IM Bristol Laboratories 
BRISTOL Division of Bristol-Myers Company 
Syracuse, New York 13201 


Please see brief summary of prescribing information on the following page 
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Brief Summary of Prescribing Information 
STADOL® (butorphanol tartrate) 
For complete information, consult Official Package Circular. 

: (2) 12/10/79 
INDICATIONS AND USAGE—Stadol is recommended for the relief of moderate to severe 
pain. Stadol can also be used for preoperative or preanesthetic medication, as a 
supplement to balanced anesthesia, and for the relief of prepartum pain. 
CONTRAINDICATIONS—Stado! should not be administered to patients who have been 
shown to be hypersensitive to it. 
WARNINGS— Patients Physically Dependent on Narcotics: Because of its antagonist 
properties, Stadol is not recommended for patients physically dependent on 
narcotics. Detoxification in such patients is required prior to use. 
Due to the difficulty in assessing addiction in patients who have recently received 
substantial amounts of narcotic medication, caution should be used in the 
administration of Stadol. Detoxification of such patients prior to usage should be 
carefully considered. 
Drug Dependence: ep care should be exercised in administering Stadol to 
emotionally unstable patients and to those with a history of drug misuse. When 
long-term therapy is contemplated, such patients should be closely supervised. 
Even though Stadol has a low physical dependence liability, care should be taken 
that individuals who may be prone to drug abuse are closely supervised. It is 
important to avoid increases in dose and frequency of injections by the patient and 
to prevent the use of the drug in anticipation of pain rather than for the relief of pain. 
HeadInjury and Increased Intracranial Pressure: Although there is no clinical experience 
in patients with head injury, it can be assumed that Stadol, like other potent 
analgesics, elevates cerebrospinal fluid pressure. Therefore the use of Stadol in 
cases of head injury can produce effects (e.g., miosis) which may obscure the 
Clinical course of patients with head injuries. In such patients Stadol must be used 
with extreme caution and only if its use is deemed essential. 
Cardiovascular Effects: Because Stadol increases the work of the heart, especially the 
pulmonary circuit, the use of this drug in acute myocardial infarction or in cardiac 
patients with ventricular dysfunction or coronary insufficiency should be limited to 
those who are hypersensitive to morphine sulfate or meperidine. 
PRECAUTIONS—Certain Respiratory Conditions: Because Stadol causes some respiratory 
depression, it should be administered oniy with caution and low dosage to patients 
with respiratory depression (e.g., from other medication, uremia, or severe infec- 
tion), severely limited respiratory reserve, bronchial asthma, obstructive respiratory 
conditions, or cyanosis. 
Impaired Renal or Hepatic Function: Although laboratory tests have not indicated that 
Stadol causes or increases renal or hepatic impairment, the drug should be 
administered with caution to patients with such impairment. Extensive liver disease 
may predispose to greater side effects and a activity from the usual clinical 
dose, possibly the result of decreased metabolism of the drug by the liver. 
Biliary Surgery: Clinical studies have not been done to establish the safety of Stadol 
administration to patients about to undergo surgery of the biliary tract. 
Usage as a Preoperative or Preanesthetic Medication: Slight increases in systolic blood 
pressure may occur, therefore caution should be employed when Stadol is used in 
the hypertensive patient. 
Usage in Balanced Anesthesia: The use of pancuronium in combination with Stadol may 
Cause an increase in conjunctival changes. 
Usage:In Pregnancy: The safety of Stadol for use in pregnancy prior to the labor period 
has not been established; therefore, this drug should be used in pregnant patients 
only when in the judgment of the physician its use is deemed essential to the welfare 
of thepatient. 
Reproduction studies have pron portarmed in rats, mice and rabbits and have 
revealed no evidence of impaired fertility or harm to the fetus due to Stadol at about 
2.5 to 5 times the human dose. 
Usage in Labor and Delivery: Safety to the mother and fetus following administration of 
Stado! during labor has been established. Patients receiving Stadol during labor 
have experienced no adverse effects other than those observed with commonly used 
e pa Stadol should be used with caution in women delivering premature 

ants. 

Usage in Nursing Mothers: The use of Stadol in lactating mothers who are nursing their 
infants is not recommended since it is not known whether this drug is excreted in 
human milk. Stadol has been used safely for labor pain in mothers who sub- 
sequently nursed their infants. 
Usage in Children: Safety and efficacy in children below age 18 years have not been 
established. 
ADVERSE REACTIONS—The most frequent adverse reactions in 1250 patients treated 
with Stadol are: sedation (503, 40%), nausea (82, 6%), clammy/sweating (76, 6%). 
Less ihc tb reactions are: headache (35, 3%), n US 3%), floating feeling (33, 
3%), dizziness (23, 2%), lethargy (19, 2%), confusion (15, 1%), lightheadedness (12, 1%). 
Other adverse reactions which may occur (reported incidence of less than 1%) are: 
CNS: nervousness, unusual dreams, agitation, euphoria, hallucinations 
Autonomic: flushing and warmth, dry mouth, sensitivity to cold 
Cardiovascular: palpitation, increase or decrease of blood pressure 
Gastrointestinal: vomiting 
Respiratory: slowing of respiration, shallow breathing 


Dermatological: rash or hives 
Eye: diplopia or blurred vision 
OVERDOSAGE— Manifestations: Although there have been no experiences of over- 
dosage with Stadol during clinical trials, this may occur due to accidental or 
intentional misuse as well as therapeutic use. Based on the pharmacology of Stadol, 
overdosage could produce some degree of respiratory depression and variable 
cardiovascular and central nervous system effects. 
Treatment: The immediate treatment of suspected Stadol overdosage is intravenous 
naloxone. The respiratory and cardiac status of the patient should be evaluated 
constantly and appropriate supportive measures instituted, such as oxygen, intra- 
venous fluids, vasopressors and assisted or controlled respiration. 
HOW SUPPLIED—Stadol (butorphanol tartrate) Injection for I.M. or!.V. use, is available 
as follows: 

NDC 0015-5644-20—2 mg per ml, 2-ml vial 

NDC 0015-5645-20—1 mg per ml, 1-ml vial 

NDC 0015-5646-20—2 mg per ml, 1-ml vial 

NOC 0015-5646-23—2 mg per ml, 1-m! Disposable Syringe 

NDC 0015-5648-20—2 mg per ml, 10-mi multi-dose vial 


TM Bristol Laboratories 
BRISTOL Division of Bristol-Myers Company 
Syracuse, New York 13201 
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Only Valium diazepam Roche) 


—Aintianxiety 


Long known for its rapid and effective action, Valium 
is useful in a wide range of symptomatic manifestations of 
anxiety and tension. Although definitive studies have yet to 
declare the exact location of therapeutic action, existing evidence 
suggests that Valium provides its unique quality of therapy by way of 
the limbic system.' Valium continues to intrigue the research scientist 
even while it continues to be of significant value in your practice 





-Skeletal muscle relaxant 


In agdtióoñ to producing muscle relaxation by action at 
the cer&oal and $pinal levels, Valium may exert direct action on the 
muscle itself. Experiments have demonstrated that, at a concentration 
of 10 °M tc 10M, diazepam directly counteracts contraction in the fast 
skeletai muscle of the frog. The resulting decrease in muscle contraction is 
attributec *o a net loss of muscle calcium, which is necessary for efficient 
coupling cf action potential to contraction. Further research will 
be needed to support these preliminary studies and- definitely 
estaish the sites of action of Valium in human beings. 


stiAct effects 


cmg, 5-mg, IO-mg 
VS e scored tablets 


diazepam/ tie 


mU n anxiety disorders and as 
an adjunct in the relief of skeletal muscle spasm 
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Before prescribing, please consult 
complete product information, a summary 
of which follows: 
Indications: Management of anxiety disorders, or 
short-term relief of symptoms of anxiety; symptomatic 
relief of acute agitation, tremor, delirium tremens and 
hallucinosis due to acute alcohol withdrawal; adjunctively in 
skeletal muscle spasm due to reflex spasm to local pathology; 
spasticity caused by upper motor neuron disorders; athetosis; 
stiff-man syndrome; convulsive disorders (not for sole therapy) 
The effectiveness of Valium (diazepam/Roche) in long-term use, 
that is, more than 4 months, has not been assessed by systematic 
Clinical studies. The physician should periodically reassess the 
usefulness of the drug for the individual patient. 
Contraindicated: Known hypersensitivity to the drug. Children 
under 6 months of age. Acute narrow angle glaucoma; may be 
used in patients with open angle glaucoma who are receiving 
appropriate therapy 
Warnings: Not of value in psychotic patients. Caution 
against hazardous occupations requiring complete mental alert- 
ness. When used adjunctively in convulsive disorders, possibility of 
increase in frequency and/or severity of grand mal seizures may 
require increased dosage of standard anticonvulsant medication; 
abrupt withdrawal may be associated with temporary increase in 
frequency and/or severity of seizures. Advise against simultaneous 
ingestion of alcohol and other CNS depressants. Withdrawal 
symptoms similar to those with barbiturates and alcohol have been 
observed with abrupt discontinuation, usually limited to extended 
use and excessive doses. Infrequently, milder withdrawal symp- 
loms have been reported following abrupt discontinuation of 
benzodiazepines after continuous use, generally at higher 
therapeutic levels, for at least several months. After extended 
therapy, gradually taper dosage. Keep addiction-prone individuals 
under careful surveillance because of their predisposition to 
habituation and dependence. 

Usage in Pregnancy: Use of minor tranquilizers during 

first trimester should almost always be avoided be- 

cause of increased risk of congenital malformations as 

suggested in several studies. Consider possibility of 

pregnancy when instituting therapy; advise patients to 

discuss therapy if they intend to or do become 

pregnant. 
Precautions: If combined with other psychotropics or anticonvul- 
sants, consider carefully pharmacology of agents employed; drugs 
such as phenothiazines, narcotics, barbiturates, MAO inhibitors 
and other antidepressants may potentiate its action. Usual precau- 


tions indicated in patients severely depressed, or with latent depres- 


sion, or with suicidal tendencies. Observe usual precautions in im- 
paired renal or hepatic function. Limit dosage to smallest effective 


amount in elderly and debilitated to preclude ataxia or oversedation. 





Only Valin (dazepam/ Roche) 
IS INdicated in anxiety 
disorders and as 

an adunct 

in the felief 

of skeletal 


Side Effects: Drowsiness, confusion, 
diplopia, hypotension, changes in libido, 
nausea, fatigue, depression, dysarthria, jaun- 
dice, skin rash, ataxia, constipation, 
headache, incontinence, changes in sali- 
vation, slurred speech, tremor, vertigo, 
urinary retention, blurred vision. Paradoxical 
reactions such as acute hyperexcited 
states, anxiety, hallucinations, increased 
muscle spasticity, insomnia, rage, sleep dis- 
turbances, stimulation have been reported; 
should these occur, discontinue drug. Isolated 
reports of neutropenia, jaundice; periocic blood 
counts and liver function tests advisable during long- 
term therapy. 
Dosage: Individualize for maximum beneficial effect 
Adults: Anxiety disorders, symptoms of anxiety, 2 to 10 mg 
b.i.d. to q.i.d.; alcoholism. 10 mg t.i.d. or q.i.d. in first 24 
hours, then 5 mg t.i.d. or q.i.d. as needed; adjunctively in skeletal 
muscle spasm, 2 to 10 mg t.i.d. or q.i.d.; adjunctively in convulsive 
disorders, 2 to 10 mg b.i.d. to q.i.d. Geriatric or debilitated 
patients: 2 to 27? mg, 1 or 2 times daily initially, increasing as 
needed and tolerated. (See Precautions.) Children: 1 to 27; mg 
t.i.d. or q.i.d. initially, increasing as needed and tolerated (not for 
use under 6 months). 
Supplied: Valium* (diazepam/Roche) Tablets, 2 mg, 5 mg and 10 
mg—bottles of 100 and 500; Tel-E-Dose* packages of 100, 
available in trays of 4 reverse-numbered boxes of 25, and in boxes 
containing 10 strips of 10; Prescription Paks of 50, available in trays 
of 10 
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Richard Warren, MD, Boston 1 
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Patrick J. C'Hara, MD; David C. Brewster, MD; R. Clement Darling, MD; n | 


John W. Hailett, Jr, MD, Boston 
Oct looneumcplethysmography reflects a balance between severity of stenosis and adequacy of collateral flow. 


Management of Variceal Hemorrhage: Results of a Standardized Protocol Using 
Vasopressin and Transhepatic Embolization ............. sese eee mener 1160 
Ronalc M. &embarowicz, MD; John J. Kelly, MD; Thomas F. O'Donnell, Jr; MD; 
Victor 3. Millan, MD; Ralph A. Deterling, MD; Allan D. Callow, MD, Boston 
Twe thirds of patients with acute variceal hemorrhage stopped bleeding after 
administration of vasopressin, plus embolization if needed. 


Matched Elastic Properties and Successful Arterial Grafting sss e. . 1166 | 
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Frank =. Schmidt, MD, Robert L. Hewitt, MD, New Orleans , 
Operative arteriography was helpful in demonstrating distal patency after repair. 
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Proven highly effective for the 
treatment of serious infections* 


*Due to susceptible strains of indicated 
bacteria at indicated sites. 


Copyright © 1980 by Merck & Co , Inc. All rights reserved. 





Á in 


Now Indicated 


for prophylaxis 
to reduce the incidence 


of certain postoperative 
infections complicating 


e Gl surgery: * Vaginal hysterectomy’ e Cesarean section: 


Providing a broad spectrum— including Bacteroides fragilis 


In controlled clinical trials, MEFOXIN" (Cefoxitin Sodium, MSD) 
reduced the incidence of certain postoperative infections 


wit? use limited to a 24-hour period following the operative procedure. 


"ina 
Ps ae 
Proshylactic administration should usually be 
Stopped within 24 hours since continuing adminis- 
— — tation of any antibiotic increases the possibility 
< Kf adverse reactions. 


i - #Perioperatively: Two grams administered intra- 


wenously or intramuscularly just prior to surgery 
(aporoximately 3 to 1 hour before the initial 
incision); then 2 grams every 6 hours for no more 
than 24 hours. 


$Cesarean-section patients: The first dose of 2 
grams is administered intravenously as soon as 
tae imbilical cord is clamped. The second and 
third doses should be given as 2 grams intra- 
Ven usly or intramuscularly 4 hours and 8 hours 
ate the first dose. Subsequent doses may be 
Given every 6 hours for no more than 24 hours. 


Fercomplete details on dosage and administra- 
tion, see full prescribing information. 


| there are signs of infection, specimens for 
culture should be obtained for the identification 


"d 


of the causative organisms so that appropriate 
therapy may be instituted. 


MEFOXIN (Cefoxitin Sodium, MSD) is contra- 
indicated in patients who have shown hypersensi- 
ies to cefoxitin and the cephalosporin group of 
antibiotics. Before therapy with MEFOXTN is 
instituted, careful inquiry should be made to deter- 
mine whether the patient has had previous hyper- 
sensitivity reactions to cefoxitin, cephalosporins, 
penicillins, or other drugs. This product should be 
given with caution to penicillin-sensitive patients. 
Antibiotics should be administered with caution to 
any patient who has demonstrated some form of 
allergy, particularly to drugs. If an allergic reaction 
to MEFOXIN occurs, discontinue the drug. Serious 
hypersensitivity reactions may require epineph- 
rine and other emergency measures. Use of the 
drug in women of childbearing potential requires 
that the anticipated benefit be weighed 

against the possible risks. 


For à brief summary of prescribing information, 
please see following page. 
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Mefoxin ~, 
(Cefoxitin Sodium|MSD) 


Indications and Usage: Treatment- Serious infections caused by 
susceptible strains of the designated microorganisms in the following 
diseases: 

LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia 
and lung abscess, caused by Streptococcus pneumoniae (formerly 
Diplococcus pneumoniae), other streptococci (excluding enterococci, 
e.g. Strep. faecalis), Staphylococcus aureus (penicillinase and non- 
penicillinase producing), Escherichia coli, Klebsiella species, 
Hemophilus influenzae, and Bacteroides species. 

GENITOURINARY INFECTIONS. Urinary tract infections caused by 

E. coli, Klebsiella species, Proteus mirabilis, indole-positive Proteus 
(i.e., P morganii, P rettgeri, and P vulgaris), and Providencia species. 
Uncomplicated gonorrhea due to Neisseria gonorrhoeae. 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra- 
abdominal abscess, caused by £. coli, Klebsiella species, Bacteroides 
species including the B. fragilis group,t and Clostridium species. 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellu- 
litis, and pelvic inflammatory disease, caused by E. coli, N. gonor- 
rhoeae, Bacteroides species including the B. fragilis group, 


Clostridium species, Peptococcus species, Peptostreptococcus species, 


and group B streptococci. 

SEPTICEMIA caused by Strep. pneumoniae (formerly D. pneu- 
moniae), Staph. aureus (penicillinase and non-penicillinase 
producing), E. coli, Klebsiella species, and Bacteroides species 
including the B. fragilis group.* 

BONE AND JOINT INFECTIONS caused by Staph. aureus (penicil- 
linase and non-penicillinase producing). 

SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus 
(penicillinase and non-penicillinase producing), Staph. epidermidis, 
streptococci (excluding enterococci, e.g., Strep. faecalis), F. coli, 

P mirabilis, Klebsiella species, Bacteroides species including the B. 
fragilis group,+ Clostridium species, Peptococcus species, and Pepto- 
streptococcus species. 

Although appropriate culture and susceptibility studies should be 
performed, therapy may be started while awaiting these results. Cefox- 
itin is not active in vitro against most strains of Pseudomonas aerugi- 
nosa and enterococci (e.g., Strep. faecalis) and many strains of 
Enterobacter cioacae. Methicillin-resistant staphylococci are almost 
uniformly resistant to cefoxitin. 

Prevention—Prophylactic use perioperatively (preoperatively, 
intraoperatively, and postoperatively) in surgical procedures (e.g., vagi- 
nal hysterectomy, gastrointestinal surgery) classified as contaminated 
or potentially contaminated or in patients in whom infection at the 
operative site would present a serious risk, e.g., prosthetic arthroplasty; 
intraoperatively (after umbilical cord is clamped) and postoperatively in 
cesarean section. 

MEFOXIN usually should be.given 1⁄2 to 1 hour before the operation, 
which is sufficient time to achieve effective levels in the wound during 
the procedure. Prophylactic administration should usually be stopped 
within 24 hours since continuing administration of any antibiotic 
increases the possibility of adverse reactions but, in the majority of 
surgical procedures, does not reduce the incidence of subsequent 
infection. However, in patients undergoing prosthetic arthroplasty, it is 
recommended that MEFOXIN be continued for 72 hours after the 
surgical procedure. If there are signs of infection, specimens for culture 
should be obtained for the identification of the causative organism so 
that appropriate therapy may be instituted. 

Contraindications: Previous hypersensitivity to cefoxitin and the 
cephalosporin group of antibiotics. 

Warnings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY 
SHOULD BE MADE TO DETERMINE PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEFOXITIN, CEPHALOSPORINS, PENICILLINS, OR 





OTHER DRUGS. GIVE WITH CAUTION TO PENICILLIN-SENSITIVE 
PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH 

CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME 

FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC 
REACTION TO CEFOXITIN OCCURS, DISCONTINUE THE DRUG. 
SERIOUS HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPH- 
RINE AND OTHER EMERGENCY MEASURES. 

Precautions: The total daily dose should be reduced in patients with 
transient or persistent reduction of urinary output due to renal insuffi- 
ciency because high and prolonged serum antibiotic concentrations 

can occur in such individuals from usual doses. As with other anti- 

biotics, prolonged use may result in overgrowth of nonsusceptible 
organisms; repeated evaluation of the patient's condition is essential. If 
superinfection occurs, take appropriate measures. Increased nephro- 
toxicity has been reported following concomitant administration of 
cephalosporins and aminoglycoside antibiotics. 

Interference with Laboratory Tests —As with cephalothin, high concen- 
trations (> 100 mcg/ml) may interfere with measurement of serum and  , 
urine creatinine levels by the Jaffé reaction and produce false increases 
of modest degree in creatinine levels reported; serum samples should 
not be analyzed for creatinine if withdrawn within 2 hcurs of cefoxitin 
administration. A false-positive reaction for glucose ir urine has been 
observed with CLINITESTS reagent tablets. 

Pregnancy —In women of childbearing potential, weigh anticipated 
benefit against possible risks. 

Nursing Mothers —Cefoxitin is excreted in human milk in low 
concentrations. 

Infants and Children —Safety and efficacy in infants from birth to three 
months have not yet been established. In children three months and 
older, higher doses have been associated with increased incidence of 
eosinophilia and elevated SGOT. 

Adverse Reactions: The most common adverse reactons have been 
local reactions following intravenous or intramuscular injection. Other 
adverse reactions have been encountered infrequently. Local Reac- 
tions — Thrombophlebitis with intravenous administration; pain, 
induration, and tenderness after intramuscular injections. Allergic 
Reactions —Rash, pruritus, eosinophilia, fever, and other allergic reac- 
tions. Gastrointestinal — Nausea, vomiting, and diarrhea. Blood — 
Transient eosinophilia, leukopenia, neutropenia, and hemolytic anemia; 
a positive direct Coombs test may develop in some individuals, espe- 
cially those with azotemia. Liver Function — Transient elevations in 
SGOT, SGPT, serum LDH, and serum alkaline phosphatase. Renal 
Function —Elevations in serum creatinine and/or blood urea 

nitrogen levels. 
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rheumatic fever or glomerulonephritis. In staphylococcal and other 
infections involving a collection of pus, surgical drainage should be 
carried out where indicated. Intramuscular injections should be well 
within the body of a relatively large muscle such as the upper outer 
quadrant of the buttock (i.e., gluteus maximus); aspiretion is necessary 
to avoid inadvertent injection into a blood vessel. The total daily dosage 
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How Supplied: Sterile cefoxitin sodium in vials and infusion bottles 
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“Nutritional benefits are realized early when 

the needs are greatest. Although the present study 
did not compare intrajejunal feeding with total 
parenteral nutrition, the nutritional benefits appear 
to be equal or better, and almost all the hazards 

of total parenteral nutrition are avoided.” 


—Hoover, HC Jr., Ryan, JA, Anderson, EJ, and Fischer, JE: 
Nutritional benefits of immediate postoperative jejunal 
feeding of an elemental diet. Am J Surg 139:153 (Jan) 1980. 
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Papers Presented at the Sixth Annual Meeting 
of the New England Society for Vascular Surgery, 


Waterville Valley, NH, Sept 27, 1979 


Behavior of Venous Thrombi 


Historical Observations 


Richard Warren, MD 


* Charles White in 1784 first demonstrated that milk leg was 
not caused bv retained milk or lochia but rather by obstructing 
clots in the veins. In 1847, Virchow observed that venous thrombi 
often migrated to the lungs. Workers since then have found that, 
in general, thrombi in veins and in pulmonary arteries tend to 
form large ~ecanalizing channels, accompanied by the destruc- 
tion of any waives that are present, but that those in arteries form 
only small “arteries of organization." On the other hand, observ- 
ers have reported capricious instances of opposite behavior. 
Furthermore, fresh thrombi and emboli in both systems occa- 
sionally disappear in the early period after formation or lodge- 
ment. It is urged that we use the full potential of modern 
diagnostic and monitoring methods to procure more data on the 
details of intravascular clot behavior. 

(Arch Surg 115:1151-1154, 1980) 


everely disabling morbid conditions in otherwise 

healtiy people have always provided a strong stimulus 
to clinical investigation. As the agonizing pain of.a tooth- 
ache, for example, had much to do with the discovery of 
anesthesia, so the disability of milk leg associated with 
childbirth spurred the first cogent observations on venous 
thrombosis. As late as 1769, Puzos, an obstetrician, still 
emphasized the apparently common thought that it was 
important for the new mother to nurse her infant, other- 
wise the retained milk entered the blood vessels of the 
head, the irtestine, and the thigh causing swellings that 
were often fatal. In 1784, Charles White? progressed so far 
as to deny this occurrence as well as the other concept 
commonly held, that of retained lochia entering the tissues 
of the leg. Fis preference was for the concept of lymphatic 
obstruction, possibly the result of some accident of labor or 
pressure ef the child's head on the lymphatics. 


Accepted fer publication April 15, 1980. 

From the Department of Surgery, Surgeon Emeritus, Peter Bent Brig- 
ham Hospital, end Professor of Surgery Emeritus, Harvard Medical School, 
Boston. 

Presented at the sixth annual meeting of the New England Society for 
Vascular Surgery, Sept 27, 1979, Waterville Valley, NH. 
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David D. Davis,* accoucheur of Queen Victoria, opened 
the first important door to modern times by implicating a 
blockage of venous drainage of the limb in phlegmasia 
dolens. He reported on the cases of four young women who 
died after childbirth and in whom autopsy demonstrated 
clots in the iliac veins. These varied in their adhesiveness to 
the vein wall. The onset of leg swelling fell between 14 and 
42 days after childbirth. In one patient, the death occurred 
suddenly; two died four days after onset of phlebitis, and 
the fourth died after two weeks. The treatments by 
bleeding, leeching, and blistering make it difficult for the 
present-day reader to know to what extent the deaths were 
noniatrongenic. Although Davis suspected sepsis in all, in 
only one patient was his description explicit in this respect. 
The lungs were not examined in any of the patients, a 
particularly unfortunate omission in the patient who died 
suddenly and in another with severe chest pain. 

The word “phlebitis” in those early days meant septic 
phlebitis. This had for a long time been a well-known 
sequel to venesection. In the 16th century, Paré‘ treated 
Charles IX of France for a phlebitis that lasted three 
months after bleeding, and Mareschal’ in 1696, surgeon to 
the King of France and founder of the Royal Academy of 
Surgery in France, observed a death of a "foreign gentle- 
man" from this cause. To the early pathologists, such as 
Cruveilhier, phlebitis meant sepsis even though a throm- 
bus went along as part of the findings. Cruveilhier, inci- 
dentally, considered that "phlebitis dominates all patholo- 
gy." By this he meant it was the most common source of 
the sepsis that he saw so frequently at autopsy. 

Future progress in treatment of venous thrombosis and 
prevention of its nefarious consequences must depend on a 
better understanding of the events that occur within and 
adjacent to the thrombus. Although still incomplete, our 
present knowledge represents an advance during the last 
century. A review of how it has come about may provide a 
momentum of ideas that will furnish signposts for the 
future. 
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ARTERIAL THROMBUS 


The study of the intra-arterial clot after occlusion or injury was 
so common in the mid-19th century as to be almost a fad. Stilling” 
in 1834, using ligatures on the carotids of dogs, horses, and sheep, 
recognized three stages of clot evolution: (1) soft, succulent 
becoming denser, and diminishing in size; (2) vascularization that 
he compared with the placenta; and (3) formation of connective 
tissue that becomes incorporated into the vessel and then either 
shrinks away or remains occluding and develops its own small 
arterioles. 

The first elaborate microscopic study of the problem seems to 
have been that of Zwicky." In 1848, he made thrombi in rabbits and 
dogs and also studied human material. He observed the sequence 
of events leading to clot organization, formation of lumps of 
fibrin-like “mulberries,” the following-on of a homogeneity of the 
mass, the subsequent (by now 14 days) splitting into fibers with 
some nuclei, the appearance at five weeks of a "sheaf of stalks," 
and at seven weeks connective tissue with small vessels. He gave 
no attention to venous clots or to major functional recanalization. 
He did not elaborate on his casual mention that larger channels 
could form both in arteries and veins. 

Rindfleisch? in 1867 studied experimental clots in arteries. 
Interested primarily in the identification of the cells that contrib- 
uted to clot organization, he mentioned but did not focus on 
canalization. He did, however, notice a cavernomatous transforma- 
tion of the arterial thrombus, which to my knowledge no one since 
has observed to the same extent. He did not seem to be interested 
in distinguishing the behavior of the clots in veins as opposed to 
those in arteries. Baumgarten'" in 1877 doubly ligated rabbits' 
carotid arteries and found that if it was done antiseptically the 
blood would remain fluid. He further found that if clotting did 
occur it was nourished by small canalicules, not by major spaces. 

J. Collins Warren" produced a monograph reviewing work on 
arteries up to 1886 and adding some experiments of his own. He 
described three stages of change in the clot leading to organiza- 
tion. His main contribution was that he could not observe the 
endothelial proliferation postulated by others, but rather the 
hypertrophy or proliferation of the muscular media. There was 
discussion by him and the others about what happened to the 
"canalieules." He thought they joined up with the vasa vasorum to 
nourish the clot. Others thought otherwise, but none either then or 
now has seemed to consider these canalicules to be attempts to 
restore the lumen of the vessel. 

Most workers since that time have agreed with the failure of 
arterial clots to recanalize in a major way. Cox’? observed the 
behavior of clots induced by reinjection of withdrawn blood into 
dogs’ arteries and veins that had been either stripped of intima or 
otherwise untouched. He found that the veins tended to recanalize 
by retraction and fibrous webbing, whereas the clots in arteries 
were penetrated by canalicules only. As in all experimental work, 
however, isolated exceptions were seen. Allison and Dunnil," for 
instance, created arterial thrombi in dogs' arteries by inserting an 
intraluminal foreign body which they later removed to leave a 
totally occluding clot behind. They found eight of these to persist 
as totally occluding, but three became patent as long as several 
weeks later. They quoted Dible'* as wisely having distinguished 
arteries of organization as opposed to arteries of recanalization. 

Allison and Dunnil" also stated, "clinical observation leaves no 
room for doubt that a systemic artery, suddenly occluded by an 
embolus, may become patent after a few hours." What they are 
referring to here must be the same as the "pseudoembolism" 
mentioned by Martin et al. This is discussed by Atlas," who 
considered that proximal arterial spasm caused by distal emboli 
can be so great as to suggest for a time organic occlusion at a 
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higher level. I do not know that arteriography has ever been done 
in the acute stage to tell us of these happenings. I am also not clear 
as to whether the embolism at the higher level, undergoes lysis or 
whether it breaks up into small fragments. I have not seen clinical 
evidence in the extremities to suggest the latter. 

And so in arteries we have a concept of a thrombus that 
organizes, whether it is totally or partially occluding, and forms 
canalicules (organizing arteries) to nourish the process, but not 
canalizing arteries to restore continuity. 


PULMONARY EMBOLUS 


Rudolph Virchow,” the great pioneer pathologist, did 76 autop- 
sies in Berlin in August 1846 (before air conditioning!). He found 
clots in the pulmonary arteries in 11 and in the veins of 18 (12 in 
the veins of the lower extremity and six in the dural sinuses). In 
only one of the 11 cases where pulmonary clots were found did he 
fail to find one in a vein. He said that it was more often the 
"spontaneous" clots than the "phlebitie" ones that caused pulmo- 
nary embolism. Thus, venous thromboembolism was born. 

With few exceptions, the attention given to the clots in the 
lungs over the succeeding years focused on their recognition, 
distribution, and size rather than on their behavior in situ. An 
exception was the work of Kirkes' in 1852, who described 
"capillary phlebitis" in the lungs after embolism. He, however, did 
not consider the question of recanalization. His contribution was 
the recording at autopsy of small fibrin plugs coming from the 
right heart and lodging in the pulmonary capillaries. It is to be 
remembered that the suffix "-itis" was customarily applied to 
obliterative diseases of vessels in former times. 

Although these obliterative events were accepted as a matter of 
course, they were forgotten in subsequent years by clinicians. 
Pathologists, however, had described peculiar changes found in 
pulmonary arteries at autopsy that they labeled arteriosclerosis. 
Méller'* in 1922 discussed the difficulty of telling whether the 
organized “excrescences” he found in pulmonary arteries in 
thromboembolism were those emboli or whether they were "au- 
tochthonous” thrombi. Castleman and Bland" in 1946 brought 
modern insights to the subject. They recognized that the organi- 
zation could take the form of homogeneous fibrous tissue with or 
without major channels, that the channels could be so extensive as 
to leave mere webs between them, or could be mural, taking the 
form of the excrescenses of Moller. They further found that some 
were organized to the point of being indistinguishable from 
atherosclerosis. The clinical features and eventual fatal course of 
the patients from resulting cor pulmonale, accompanied by mor- 
phological findings of massive right ventricular hypertrophy, led 
them to aver that “a large proportion of the cases of so-called 
Ayerza’s syndrome result from latent embolism of the lungs.” 
They also observed that the distribution of the clots, whether in 
the large or small arteries, makes little difference in the clinical 
effects. The appropriate section in the monograph of Hume et al” 
gives a superb comprehensive review of this subject. 

Total disappearance of large pulmonary emboli has been sus- 
pected on clinical grounds in patients recovering completely from 
massive circulatory arrest from pulmonary arterial block. This 
completeness has been hard to document on pathologic evidence. 
Sautter et al? seem to have been the first to show it angiographi- 
cally. Tow and Wagner," using scanning methods, found that total 
disappearance occurred in about 60%. 

So in the pulmonary arteries, we see an array of late appear- 
ances ranging from total obstruction by organization to total 
dissolution of the clot. It seems, however, that in contrast to the 
arterial thrombosis or embolism, at least partial restoration of 
continuity is the rule rather than the exception. 
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VENOUS THROMBUS 


Let us retarn t» Virchow” and his 76 autopsies. It was primarily 
the study o- them that stimulated him to separate the causes of 
venous thrombosis into three categories: "In the future we should 
distinguish »e»ween the more mechanical form of thrombosis, as is 
seen in stasis of the blood, and the chemical or physical forms as 
brought about by its direct exposure to oxygen, or by attraction of 
the surface © which it is exposed." This statement is the basis for 
the term “Varchew’s triad” now commonly used. He made exten- 
sive observations of the various types of thrombosis: marentic in 
sick people with stasis where the thrombosis was “bland”; throm- 
bosis seconcary to compression of the vein; that due to trauma; 
thrombosis of the newborn; puerperal thrombosis (which he 
thcught might be an extension of clots from the normally clotting 
uterine veirs); and that resulting from inflammation of the vein. 
He considered in most cases the vein wall not to be at fault, but 
that usuall- stasis, and less often coagulation abnormalities 
"exposure © oxygen” (air?), were responsible. The innocence of 
the vein wall hes been disputed by various persons during the 
intervening years, but now an endothelial lesion as the primary 
cause of verous thrombosis is again considered to be rare. Obvious 
exceptions zre the possible abnormalities of the wall in recurrent 
familial venous coagulation and in Buerger's disease. 

Clinical evidence of persistence of abnormality after venous 
thrombosis :s very old. Dexter and Folch-Pi?' have drawn attention 
to the earliest re»orted case of phlebitis from the 13th century AD. 
The contem»orary descriptions are incomplete and do not mention 
veins or other amatomical structures as causative, but such as they 
are, they are convincing: The massively swollen leg in a young man 
that developed rine "holes" and exposed the bone and created a 
terrible steach. He was totally cured by doing penance for nine 
days before the bones of St Anthony. 

Davis? mentioned that "collateral circulation (after phlegmasia 
dolens) develops tediously. If it takes as long as five months, which 
it often does, the patient seldom or never afterwards recovers a 
perfect stase of health." Leg ulcers after phlegmasia were in the 
old days well known.’ Hunt's?? (1858) paragraph on varicose ulcer 
goes so far zs to say, "the disease still appears to arise from 
interruptioa cf the circulation, probably in the deep-seated veins." 
Welch recsgnized ulcers as sequels of phlebitis, but believed that 
they were rare. Perhaps, this was the result of his being a 
pathologist te whom patients seldom complain about symptoms, 
particularly those that are aggravated by the upright position. 
Although Ferthes" in 1895 had obtained objective evidence of 
malfunction of the "venous heart" during walking (by observing 
the degree of contraction of a rubber band around the calf), he 
does not mention previous phlebitis as a possible cause. His 
physiologie observations, however, led to enhanced. curiosity by 
clinicians a= :o what indeed was going on. Homans'* attributed 
venous hypertersion of the lower extremity to valvular damage by 
the phlebite process. He spoke of this damage as affecting the 
saphenous .ystem and the communicating veins and implied that 
the deep veins were normal. All stasis ulcers in 1916 were still 
“varicose weers ” 

Virchow" autopsied cases revealed to him that the venous 
thrombi he-observed could either propagate or retract against the 
wall of the vessel. This seems to be the first inkling of recanaliza- 
tion of a venous thrombus. Most of the interest in intravascular 
thrombi in the early 19th century had concerned arteries. Baum- 
garten” in 1877 added a consideration of the venous events to the 
usual concentration on the arterial ones. In addition to the 
discussion zbout the origin of the connective tissue cells that 
formed thescaría matter of hot debate since Virchow), he did note 
a striking diference between veins and arteries. The veins, he 
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discovered, often kept lacunae and chambers representative of the 
previous lumen. These were separated by "beams" or "props" of 
connective tissue reminding him of the cavernomatous transfor- 
mation described by Rindfleisch? in an arterial thrombus. No 
studies spoke of damage to venous valves. 

The work of Edwards and Edwards” in 1937 opened the modern 
era in this field. Their classic studies revealed that in both man 
and in the experimental animal venous valves are destroyed by the 
organization of the clot. To them is due the credit for providing a 
stimulus to all subsequent inquiries into methods of preventing 
this most damaging occurrence. 

After Perthes,” many refinements of measurement of the 
altered pathophysiology of the lower extremity's venous heart and 
correlation with the presence of valvular damage have appeared. 
Beecher” in 1937 used a celloidin capsule sealed to the skin and 
showed the magnitude of the defects in primary and secondary 
varicose veins. White and Warren” in 1949 procured more precise 
assessments by direct measurements of venous pressure. 

Modern times have continued to produce studies of the behavior 
of the venous clot. The observation in the experimental laboratory 
of Robertson et al* in 1954 of the disappearance of fresh thrombi 
placed in the portal system of dogs was, perhaps, the first modern 
work drawing attention to the possibility of spontaneous clot lysis 
in the venous system. The advent of phlebography has, of course, 
applied an important spur to build more detailed knowledge, 
particularly of a chronological sort, on the work of Edwards and 
Edwards.” 

The slowness of recanalization and the severe crippling of 
circulation to the lower extremity were emphasized by Bergvall 
and Hjelmstedt^ in 1968. They performed sequential phlebograms 
over a period of many months on patients who had had phlebitis 
following fractures of the lower extremity and found that recanal- 
ization rarely occurred after total occlusion and was never seen 
before five months. On the other hand, it has now become well 
known that early bland venous thrombi can dissolve spontaneous- 
ly. DeWeese and Niguidula*' found seven of the 20 autogenous 
vein grafts they placed in dogs to reopen completely after initial 
total thrombosis. Dale?*^* had a similar experience in the experi- 
mental laboratory and later described a patient in whom the same 
phenomenon seemed to occur in a crossover vein graft in the 
ileofemoral region. 

Kakkar et al" have shown phlebographic disappearance of 
venous clots under the influence of anticoagulant and/or thrombo- 
lytie therapy in eight of 22 patients. Much work has been done on 
treatment with fibrinolytic activators for the dissolution of throm- 
bi with scattered, but far from routine, successes. Gmelin and 
Theiss performed sequential phlebography in patients who 
received fibrinolysins. They observed at least partial recanaliza- 
tion (or disappearance) of clots in 64 of 104 vein segments of 44 
patients they examined with deep venous thrombosis. In only 
seven segments, however, was total recanalization found. It is of 
interest that they could see no angiographic pattern that was 
particularly favorable to success; and, although a short duration of 
symptoms was favorable, there was much overlap of time periods. 
This could, of course, be explained by our inability to understand 
when the clot has actually initiated. 

Flane* created experimental thrombi in veins grafted into the 
arterial system. He observed that recanalization of such thrombi 
behaved more like those that occur in an artery. 


COMMENT 


These considerations have left us with the concept of 
incompetence of the venous heart of a low-output type 
after deep venous thrombosis of a high-output type in 
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saphenous varices. How often is this the result of persist- 
ing occlusion of the femoropopliteal vein and how often of 
recanalization with destruction of valves? Is recanalization 
more harmful, because of retrograde flow, than total 
occlusion? When recanalization occurs, is it the result of the 
growth of new channels through clot that has already 
organized or of early retraction or lysis of clot leaving a 
passageway of varying widths along the course of the 
vein? 

Many other matters with regard to thrombi and simple 
clots within the body need continuing study. What is the 
mechanism of dissolution of tissue hematomas? How do 
they absorb? Why do some become encapsulated and 
liquified? What are the factors that prevent organization 
of the laminated clot seen in the walls of arterial aneu- 





rysms and in the core of many long-occluded segments of 
femoral and iliac arteries? 

The clinical needs are obvious. The first is a thrombolytic 
agent that can be used orally and safely on an ambulatory 
basis. The second is a noninvasive method of identifying 
and monitoring the configuration of the thrombus. Work 
on such practical matters, such as new forms of anticoagu- 
lant treatment, is of course of paramount importance, but 
we as vascular surgeons must not forget our obligation to 
work on the basic mechanisms also. We meet the enemy 
more intimately than any other specialty, and I suggest 
that we devote more of our energies than we do now to 
investigating these basic matters. We should look forward 
to extensive collaboration with radiologists and hematolo- 
gists in future years. 


References 


1. Puzos M: Traité des Accouchemens Contenant des Observations Impor- 
tantes sur la Pratique de cet Art. Paris, Desaint and Saillant, rue St Jean de 
Beauvais, vis-à-vis le College, 1769. 

2. White C: An Inquiry Into the Nature and Cause of That Swelling in 
One or Both the Lower Extremities Which Sometimes Happens to Lying-In 
Women Together With the Propriety of Drawing the Breasts of Those Who 
Do and Also Those Who Do Not Give Suck. London, Warrington (Printed by 
W. Eyres for C. Dilly in the Poultry), 1784. 

3. Davis DD: An essay on the proximate cause of disease called phlegma- 
sia dolens. Medicochir Trans 12:419-460, 1822. 

4. Paré A: Oeuvres Completes d' Ambroise Paré. Paris, Bailliere, 1841, vol 
2, chap 40, p 115. | 

5. Mareschal G: Eloge de M. Mareschal: Memoires de l' Académie Royale 
de Chirurgie. Paris, Chez Menard et Desenne, Els, Libraires, 1819, vol 2, p 
xxiii. 

6. Cruveilhier J: Phlebitis: Dictionaire de medicin et de chirurgie prati- 
ques, in Long ER (ed): Selected Readings in Pathology. Springfield, IIl, 
Charles C Thomas Publisher, 1929, p 217. 

7. Stilling B: Die Bildung und Metamorphose des Blutpropfes Oder 
Thrombus in Verletzten Blutgefassen. Eisenach, Germany, Verlag von J Fr 
Baerecke, 1834. 

8. Zwicky H: Die Metamorphose des Thrombus. Zurich, 1845. 

9. Rindfleisch E: Lehrbuch der Pathologischen Gewebslehre. Leipzig, 
Wilhelm Engelmann, 1867/69, pp 162-171. 

10. Baumgarten P: Die Sogenannte Organisation des Thrombus. Leipzig, 
Verlag van Otto Wigand, 1877. 

11. Warren JC: The Healing of Arteries After Ligature in Man and 
Animals. New York, William Wood & Co, 1886. 

12. Cox JST: Maturation and canalization of thrombi. Surg Gynecol Obstet 
116:593-599, 1963. 

13. Allison PR, Dunnil MS: Recanalization of systemic arterial thrombi. 
J Cardiovasc Surg 9:383-391, 1968. 

14. Dible JH: Organisation and canalisation in arterial thrombosis. 
J Pathol Bacteriol 75:1-8, 1958. 

15. Martin P, Lynn RB, Dible JH, et al: Peripheral Vascular Disorders. 
London, E&S Livingstone Ltd, 1956. 

16. Atlas LN: The management of embolic occlusion of the arteries of the 
extremities. Surg Gynecol Obstet 74:236-239, 1942. 

17. Virchow R: Gesammelte Abhandlungen zur Wissenschaftlichen Medi- 
cin. Frankfurt, A. M. Von Meidinger Sohn & Co, 1856, p 525. 

18. Kirkes WS: On some of the principal effects resulting from the 
detachment of fibrinous deposits from the interior of the heart and their 
mixture with the circulating blood, in Willius FA, Keys TE (eds): Cardiac 
Classics. St Louis, CV Mosby Co, 1941, pp 474-482. 

19. Méller P: Studien über embolische und autochthone thrombose in der 


1154 Arch Surg—Vol 115, Oct 1980 


arteria pulmonalis. Beitr Pathol Anat 71:27-76, 1922. 

20. Castleman B, Bland EF: Organized emboli of the tertiary pulmonary 
arteries: An unusual cause of cor pulmonale. Arch Pathol 42:581-589, 1946. 

21. Hume M, Sevitt S, Thomas DP: Venous Thrombosis and Pulmonary 
Embolism. Cambridge, Mass, Harvard University Press, 1970. 

22. Sautter RD, Fletcher FW, Emanuel DA, et al: Complete resolution of 
massive pulmonary embolism. JAMA 189:948-949, 1964. 

23. Tow DE, Wagner HN: Recovery of pulmonary arterial blood flow in 
patients with pulmonary embolism. N Engl J Med 276:1053-1059, 1967. 

24. Dexter L, Folch-Pi W: Venous thrombosis: An account of the first 
documented case. JAMA 228:195-196, 1974. 

25. Hunt T: A Guide to the Treatment of Diseases of the Skin. London, T. 
Richards, 1858, p 187. 

26. Welch WH: Thrombosis. In Allbutt’s System of Medicine, ed 2. 
London, Maemillan & Co Ltd, 1909, pp 691-762. 

27. Perthes G: Uber die operation der unterschenkelvaricen nach Tren- 
delenberg. Dtsche Med Wochenschr 21:253-257, 1895. 

28. Homans J: The operative treatment of varicose veins and ulcers based 
on a classification of these lesions. Surg Gynecol Obstet 22:143-158, 1916. 

29. Edwards EA, Edwards JE: The effect of thrombophlebitis on the 
venous valve. Surg Gynecol Obstet 65:310-320, 1937. 

30. Beecher HK: Adjustment of the flow of tissue fluid in the presence of 
localized sustained high venous pressures as found with varices of the great 
saphenous system during walking. J Clin Invest 16:783-739, 1937. 

31. White EA, Warren R: The walking venous pressure test as a method 
of evaluation of varicose veins. Surgery 26:987-1002, 1949. 

32. Robertson HR, Perrett TS, Colbeck JC, et al: Reaction of the wall of a 
vein to intraluminal blood clot. Surg Gynecol Obstet 98:705-709, 1954. 

33. Bergvall U, Hjelmstedt A: Recanalization of deep venous thrombosis 
of the lower leg and thigh: A phlebographic study of fracture cases. Acta 
Chir Scand 134:219-228, 1968. 

34. DeWeese J, Niguidula F: The replacement of short segments of veins 
with functional autogenous vein grafts. Surg Gynecol Obstet 110:303-308, 
1960. 

35. Dale WA: Thrombosis and recanalization of veins used as venous 
grafts. Angiology 12:603-606, 1963. 

36. Dale WA: Crossover vein grafts for relief of iliofemoral venous block. 
Surgery 51:608-612, 1965. 

37. Kakkar VV, Howe CT, Laws JW, et al: Late results of treatment of 
deep venous thrombosis. Br Med J 1:810-811, 1969. 

38. Gmelin E, Theiss W: Repeated phlebographic examination during and 
after fibrinolytic therapy with streptokinase and urokinase. Cardiovasc 
Radiol 1:157-164, 1978. 

39. Flanc C: An experimental study of the recanalization of arterial and 
venous thrombi. Br J Surg 55:519-524, 1968. 


Venous Thrombi—Warren 


:- 


a 


r 





= 





POST OPERATIVE AI _ 


After parenteral narcotics... 
maximum oral potency 


The principal analgesic ingredient, oxy- 
codone, is a semisynthetic narcotic with 
multiple actions qualitatively similar to 
those of morphine. The analgesic effect 
of oxycodone begins within 10 to 15 min- 
utes after oral administration, peaks at 
45 minutes anc persists for 3 to 6 hours.’ 
Acetaminophea, a non-narcotic analge- 
sic, complements the pain relief pro- 
vided by oxycodone. 


Summary of Presc-ibxng Information 
Contraindications: 4ype"sensitivity to oxycodone or 
acetamimophen 


Warnings: Drug deoe»oence: Oxycodone can pro- 
duce drug depencznoe of the morphine type and 
may be abused. 7s»cfc dependence, physical 
dependence and ‘owrance may develop upon 
repeated administration. prescribe and administer 
with same caution - prrorriate to other oral narcotic- 
containing medicattons. Subject to the Federal Con- 
trolled Substances Act 

Usage in ambulatory oakents Caution patients that 
oxycocene may imaar mental and/or physical abili- 
ties required for perormance of potentially hazardous 
tasks such as driving &xca or operating machinery 
Interaction with ether Central Nervous System 
depressants: Patierts receving other narcotic anal- 
gesics, general aresneics, phenothiazines, other 
tranquilizers, secati;eshypnotics or other CNS 
depressants (incluaing alcohol) with TYLOX capsules 
may exnibit additive ONS depression When such 
combined therapy s contemplated, the dose of one 
or both agents show'd bereduced 

Usage in pregnancy: Safe use not established 
Should not:be usec im pregnant women unless 
potentia! benefits outweign possible hazards 

Usage children. Sacuid not be administered to 
children 


Precautions: Heaw injury and increased intracranial 
pressure: The respiratory depressant effects of nar- 
cotics and their cawacity"o elevate cerebrospinal fluid 
pressure may be rmarxediy exaggerated in the pres- 
ence of head injury, other intracranial lesions or a 
pre-existng increase in intracranial pressure. Fur- 
thermore, narcotics produce adverse reactions which 
may obscure the cinica! course of patients with head 
injuries. 

Acute abdominal ecnditions: TYLOX capsules or 
other narcotics may coscure the diagnosis or clinical 
course cf acute atziominai conditions 

Speciebrisk patier"s: Administer with caution to cer- 
tain patients such: as the elderly or debilitated, and 
those with severe impairment of hepatic or rena! 
function, hypothyroidism. Addison's disease, anc 
prostatic hypertrophy or urethral stricture 


Adverse Reactions: Most frequent: Lightheaded- 
ness, dizziness, sedaton mausea and vomiting; more 
prominent in ambulatory than non-ambulatory 
patients. some of mese c»actions may be alleviated it 
the petent lies dewr Gfhers: euphoria, dysphoria 
constipation. skin =s amc pruritus 


Dosage and Administration: Dosage should be 
adjustec accordin> t» severity of pain and response 
of the patient. It may cscasionally be necessary to 
exceed the usual desage recommended below in 
cases of more sewer» pain or in those patients who 
have become toleram fé the analgesic effect of nar- 
cotics. TYLOX capswies are given orally. Usual adult 
dose is one capsule every 6 hours as needed for 
pain 


Drug Interactions: SNS depressant effects may be 
additive with that œ ater CNS depressants. See 
Warnings 

Caution: Federal law prohibits dispensing without 
prescription 

For information zn symptoms/treatment of over- 
dosage, see full c-escnting information 

Full directions for use si:ould be read before adminis- 
tering or prescribcg 








An oxycodone analgesic 
combination without APC 


TYLOX 


CAPSULES 


oxycodone HCI* 4.5 mg, 
oxycodone terephthalate* 0.38 mg, 
acetaminophen 500 mg 





*Warning: May be habit forming. 


McNeil Laboratories, McNEILAB, Inc., Fort Washington, PA 19034 © McN 1980 





Oculopneumoplethysmography 


Its Relationship to Intraoperative Cerebrovascular Hemodynamics 


Patrick J. O'Hara, MD; David C. Brewster, MD; R. Clement Darling, MD; John W. Hallett, Jr, MD 


* The oculopneumoplethysmography (OPPG) test has been 
proposed as an effective method to identify significant carotid 
artery stenoses. To evaluate the clinical relevance of OPPG 
testing performed without carotid compression, the results of the 
preoperative OPPG studies, intraoperative pressure gradient 
measurements, and intraoperative “stump” pressure determina- 
tions were correlated retrospectively with the severity of the 
carotid lesions. Patients with positive OPPG test results had a 
mean pressure gradient of 44 mm Hg, whereas those patients 
with negative results had a mean gradient of 20 mm Hg. Of the 
patients with true-positive OPPG test results, 94% (29/31) had 
lesions causing at least 70% diameter reduction. However, 
overall accuracy of OPPG testing in this series was only 63% 
(33/52), as 81% (17/21) of the patients with false-negative OPPG 
test results also had tight lesions. Without carotid compression, 
OPPG testing was not useful in predicting intraoperative stump 
pressure. The OPPG test reflects a balance between the severity 
of the carotid stenosis and the adequacy of compensatory 
collateral flow. A positive OPPG test result is reliable in identi- 
fying those patients at greatest risk from their carotid arterial 
lesion. Although a negative OPPG test result does not exclude a 
tight stenosis, it does provide information with regard to its 
hemodynamic significance. 

(Arch Surg 115:1156-1158, 1980) 


xtracranial carotid artery occlusive disease is a well- 
known and significant cause of stroke. With the 
development of increasingly safe and effective surgical 
treatment, it has become important to identify that group 
of patients at risk of stroke. Angiography has traditionally 
been the standard diagnostic method used to identify these 
patients, but inherent problems limit its usefulness.'-5 In 
addition, although accurate anatomically, angiography is 
unable to determine the hemodynamic significance of a 
lesion. For these reasons, noninvasive testing of the carotid 
circulation has become increasingly important in the clini- 
cal management of such patients. 

Oculopneumoplethysmography (OPPG) has been pro- 
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posed by several authorities as an effective method with 
which to identify significant stenotic lesions in the carotid 
arterial system.*"' The use of ophthalmic artery pressure 
to reflect pressure in the ipsilateral internal carotid artery 
is well established." However, OPPG testing has been 
reported to have an accuracy in the identification of 
anatomically significant carotid lesions that ranges from 
31% to 10075.*-** This inconsistency has led some investi- 
gators to question the ability of OPPG testing to accurate- 
ly detect tight carotid stenoses. Therefore, to evaluate the 
anatomie accuracy and clinical relevance of OPPG testing, 
direct measurements of pressure gradients across carotid 
lesions, as well as "stump" pressure measurements, were 
made at the time of carotid endarterectomy. The results of 
the OPPG studies and intraoperative pressure determina- 
tions were correlated retrospectively with the severity of 
the carotid lesions as determined by angiography or oper- 
ation. 


MATERIAL AND METHODS 


Fifty-six consecutive, unselected patients who underwent carot- 
id endarterectomy with intraoperative pressure determinations 
after having undergone preoperative angiography and OPPG 
testing were reviewed retrospectively. Of these, 52 had informa- 
tion with regard to lesion severity and will be discussed further. 

As previously described by Gee et al" OPPG testing was 
performed preoperatively in all patients. Carotid compression was 
not used. A test was considered positive if the ophthalmic artery 
pressure was at least 5 mm Hg less than that of the contralateral 
side or less than 60% of the systolic brachial artery cuff pressure. 
Bilateral systolic brachial artery cuff pressures were routinely 
measured, and the highest pressure was used for calculations. 
Hypertensive patients, in whom OPPG pressures could not be 
determined, were not included in this series. 

The severity of the carotid stenosis was ascertained by angiog- 
raphy, the findings at operation, or both. A lesion was considered 
to be anatomically significant if it had a residual vessel lumen of 2 
mm or less, or a stenosis of 70% or more diameter reduction.'*5 

The operation was then undertaken. After systemic hepariniza- 
tion, the peak systolie pressure gradient across the internal carotid 
artery lesion, as well as the stump pressure, was determined. 
Standard carotid endarterectomy was then carried out. 


RESULTS 


Of those studied, 56 patients had had OPPG testing 
preoperatively. Thirty-three patients (59%) had had posi- 
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tive test results and 23 patients (41%) had had negative 
resu ts. Of the £3 positive results, 25 (76%) were positive 
due to ophthalmic artery pressures 60% or less than the 
brachial systolic pressures, and eight (24%) were due to 
ophthalmic artery pressure differences between the two 
eyes. Eleven (33%) fulfilled both criteria (Fig 1). 

Fifty-two patients had information with regard to lesion 
severity (Table). Of 31 patients with positive OPPG results, 
29 had an aastomieally significant carotid stenosis that 
ref'ected a trae-oositive rate of 94%. False-positive results 
occurred im onlz two patients (6%) with positive OPPG 
results. Boch of these patients had ulcerated plaques, one 
associated with a 50% diameter reduction stenosis. In 
addition, neither patient had had intracranial roentgeno- 
grams taken at -he time of angiography to rule out carotid 
siphon or epathalmic artery disease. Interestingly, at the 
time of endarterectomy both patients had ischemic 
changes on the EEG recordings shortly after common 
carotid clamping, as well as low stump pressures. These 
observatioas seem to support the physiologic importance of 
a reduced )PPG pressure. 

Ir contras:, a negative OPPG test result was much less 
reliable in the exclusion of a significant anatomic stenosis. 
Seventeen of £1 patients with a negative result were 
nevertheless found to have anatomically significant 
lesions. Orerall accuracy of OPPG testing in this series 
was, there“ore, 53% (33/52). The inability of OPPG testing 
to detect = higher percent of anatomically tight stenoses 
presumably reflects compensation by collateral flow in 
many instances 

Fifty-one pa-ients had pressure gradients (AP) mea- 
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sured across their lesions (Table). Twenty-eight patients 
with positive preoperative OPPG test results had a mean 
peak systolie pressure gradient of 44 mm Hg. Twenty- 
three patients with negative preoperative OPPG test 
results had a mean pressure gradient of 20 mm Hg. The 
difference is statistically significant (P — .001). 

Without carotid compression, OPPG testing was not 
useful in predicting intraoperative stump pressure (Table). 
Of 55 patients who had had stump pressure measured at 
the time of operation, 32 patients with positive OPPG test 
results had a mean stump pressure of 64 mm Hg. The 
difference is not statistically significant. 

The AP was plotted as a function of OPPG pressure. A 
regression line of best fit was calculated, which revealed a 
significant inverse correlation between the AP and OPPG 
pressure (m = —1.59; b = 186;r = —.594; P < .005) (Fig 2). 


COMMENT 


Significant stenotic lesions in the carotid arterial system 
have usually been defined in terms of anatomy, since 
repair of these lesions involves correction of the pathologic 
anatomy. However, discussion of the pathophysiology of 
stroke should include physiologic considerations as well as 
anatomic factors. Angiography, as an anatomic tool, has 
been shown to be highly reliable in the localization of 
structurally significant stenotic lesions. However, often it 
is not helpful in the demonstration of the functional 
significance of an anatomic lesion. 

In contrast, OPPG testing, since it is a form of pressure 
measurement, yields physiologic information with regard 
to the hemodynamic importance of a carotid stenosis. 
However, pressure measurements do not always yield 
accurate anatomic information. Since it is well known that 
certain severe anatomic lesions (eg, carotid occlusion) are 
occasionally well tolerated, it may be expected that a 
physiologic measurement, such as OPPG testing, is likely 
to miss those anatomically severe but physiologically well- 
compensated lesions. In addition, OPPG testing cannot 
specifically localize an arterial lesion between the aortic 
arch and the ipsilateral ophthalmic artery. Test results 
should be interpreted in this context. 

In this series, OPPG test results, when positive, were 
highly reliable in the identification of those patients with 
tight structural lesions. This presumably reflects the con- 
comitant hemodynamic importance of the stenosis. The 
accuracy of positive OPPG test results (94% in this series) 
seems to support its continued use in screening studies. 
However, despite its excellent specificity, OPPG testing 
was less sensitive, since negative test results were no 
assurance of normal arterial anatomy. This is expected, 
since structurally tight lesions may be well compensated by 
collateral flow via the circle of Willis and other pathways. 
Additional measurements have been proposed to supple- 
ment OPPG testing and thus increase the anatomic accu- 
racy of noninvasive evaluation. These include the addition 
of carotid audiofrequency analysis, Doppler testing, and 
the use of the OPPG eye pulse wave amplitude differ- 
ence.*'? 

Johnston and Bernstein” demonstrated, in anesthetized 
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Fig 2.—Pressure gradient (AP) plotted as function of oculopneu- 
moplethysmography (OPPG) pressure. Regression line of best fit 
reveals significant inverse relationship by equation AP = —1.59 
OPPG + 186 (r = —.594;N = 53; P — 0005). 


mongrel dogs, a linear relationship between the internal 
carotid artery pressure beyond an artificially created 
stenosis and OPPG measurements. This relationship has 
been assumed to hold true in the human carotid arterial 
system, but this assumption has not been substantiated in 
man. Theoretically, one might expect to find a relationship 
between OPPG test results and the gradient across an 
internal carotid stenosis; that is, if one assumes OPPG 
pressure is proportional to internal carotid artery pressure, 
and if one also assumes that common carotid artery 
pressure is equal to brachial artery pressure (as is usually 


the case), then it can be shown by simple algebraic 
manipulation that the AP is inversely and linearly related 
to OPPG pressure. Only when common carotid artery 
pressure is zero is the AP defined as stump pressure.'* In 
this unique case, stump pressure is proportional to OPPG 
pressure measurements. These considerations imply that 
the AP is inversely related to OPPG pressure, and the 
stump pressure is only related to OPPG pressure if the 
carotid artery is totally occluded (eg, by clamping, com- 
pression, or atherosclerotic lesion). 

The observed data support these theoretie conclusions. 
The group of patients with positive OPPG testing had a 
significantly higher mean gradient across the carotid 
lesion than did the group of patients with negative OPPG 
testing (Table). In addition, as anticipated, without carotid 
compression no significant difference was observed in the 
mean stump pressures in those patients with positive or 
negative preoperative OPPG test results (Table). The 
results also indicate significant evidence of an inverse 
correlation between the AP and OPPG pressure testing 
(Fig 2). The observed scatter is not surprising because the 
AP and OPPG determinations were not measured simulta- 
neously. They are both related to systemic blood pressure 
that may well have varied between the time preoperative 
vascular laboratory testing and the time of carotid endar- 
terectomy. 

We conclude that OPPG pressure testing is a physiologic, 
rather than anatomic, test that reflects the balance 
between the hemodynamic severity of a carotid stenotic 
lesion and the adequacy of collateral flow. Although two 
carotid lesions may be of equal anatomic severity, their 
potential physiologic importance to the patient may be 
quite different. The OPPG test result is highly accurate, 
when positive, in the selection of anatomically tight 
lesions, whereas a negative result is no assurance of normal 
arterial anatomy. When interpreted in such a context, the 
OPPG test can be extremely useful in the evaluation of 
asymptomatic carotid bruits, in following the progression 
of stenoses, and in detecting recurrent stenoses, either 
immediately or remotely after carotid endarterectomy. 
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Management of Variceal Hemorrhage 


Results of a Standardized Protocol 


Using Vasopressin and Transhepatic Embolization 


Ronald M. Gembarowicz, MD; John J. Kelly, MD; Thomas F. O'Donnell, Jr, MD; 


Victor A. Millan, MD; Ralph A. Deterling, MD; Allan D. Callow, MD 


* We reviewed the courses of 40 patients with variceal bleed- 
ing treated with a standardized protocol, including intravenous 
(IV) vasopressin (Pitressin) and transhepatic embolization. 
Twelve of the 32 patients with acute episodes of massive variceal 
bleeding responded to the administration of IV vasopressin 
alone. Of the 20 patients who did not respond to vasopressin 
therapy, emergency transhepatic portography with embolization 
produced cessation of bleeding in ten (5096). The remaining ten 
patients who failed to respond to either IV vasopressin therapy or 
transhepatic embolization died, regardless of whether they were 
treated with aggressive medical therapy or emergency portosys- 
temic shunt. Transhepatic embolization in both the emergent 
and elective situation demonstrated a thrombotic complication 
rate of 20%, which limited or precluded eventual therapy with 
elective portosystemic shunt. Because of this relatively high 
incidence of occult portal thromboses after transhepatic emboli- 
zation, transhepatic portography should be obtained routinely 
prior to elective portosystemic shunts in those patients who have 
a history of transhepatic embolization. 

(Arch Surg 115:1160-1164, 1980) 


p gerere (IV) vasopressin (Pitressin) and transhepatic 
embolization (THE) of the left gastric vein represent 
two recently popularized nonoperative approaches to the 
management of the patient with bleeding esophageal 
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varices. Experimental and clinical studies have shown that 
continuous infusion of vasopressin via the superior mesen- 
teric artery was associated with an acute reduetion in 
hepatic flow and pressure.' Similar effects were observed 
when vasopressin was administered via a less invasive IV 
route.’ This relatively simple pharmacologic technique was 
attractive because it eliminated the placement of a 
superior mesenteric arterial line via angiography with its 
attendant potential for catheter complications. Cessation 
of acute variceal hemorrhage occurred in approximately 
50% of patients in most series, with very few serious side 
effects.” 

Transhepatic embolization of the left gastric vein, a 
novel invasive method for controlling acute variceal hemor- 
rhage, was introduced by Lunderquist and Vang in 1974.* 
Variceal bleeding is reportedly stopped in greater than 70% 
of the patients subjected to this therapy.** In addition to 
controlling acute hemorrhage, THE has been used prophy- 
lactically to prevent future rebleeding either as primary 
therapy or to “buy time” for metabolic repletion prior to 
definitive portosystemic shunt surgery. We believed that 
IV vasopressin therapy and THE might play complemen- 
tary roles and be used sequentially in managing the 
variceal bleeder. Therefore, we reviewed the results in 40 
patients treated with a standardized protocol that included 
vasopressin therapy and THE. 


PATIENTS AND METHODS 
Protocol 


Forty patients admitted to New England Medical Center, 
Boston, between January 1977 and July 1979 were examined (Fig 
1). All patients had cirrhosis of the liver and portal hypertension 
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Fig 1.—Ovsrall protocol. On left is algorithm for treatment of 32 patients with acute 
variceal bleeding. On right, 20 patients who underwent elective transhepatic emboliza- 
tion (THE) included 12 patients from acute group in whom bleeding had ceased with 
vasopressin therapy and eight patients with chronic variceal bleeding. 


with esopkagez! varices. The 40 patients were divided into two 
groups, acute and chronic. The eight patients in the chronic group 
included five patients who had bled previously but who were not 
actively bleedimg on admission. The remaining three patients had 
minor episodes of variceal bleeding that were easily controlled 
with only sntaeids and gastric lavage. At some time during their 
bleeding ecisoces, all eight patients had endoscopically proved 
bleeding varices. On admission, 32 patients in the acute group 
were bleeding actively as defined by at least a 2-unit blood loss. All 
32 patients had varices proved as a bleeding source as established 
either by "rank bleeding from the varices or the presence of 
overlying -resh clot on endoscopic examination. In addition, 12 
patients had concomitant sources of bleeding at endoscopy: nine 
had gastritis, two had gastritis and duodenal ulcer, and one had 
gastritis aad a Mallory-Weiss tear. Patients in the acute group 
were treated initially with gastric lavage, alkalinization with both 
antacid therapy and IV cimetidine therapy, and transfusion of 
blood, fresa-frozen plasma, and platelets. 


Vasopressin Therapy 


Vasopressin was administered to all patients by means of a 
standardized method employing infusion by continuous infusion 
pumps. The starting dosage was 0.4 units/min, and with cessation 
of bleeding the dose was sequentially tapered during the next 48 
hours and “he vasopressin therapy discontinued. Although earlier 
in the study three patients underwent vasopressin administration 
through ca-neters that had been previously placed in the superior 
mesenteric artery for localization of bleeding sites, 29 patients 
received peripheral IV vasopressin. Patients who had continued 
bleeding or evidence of rebleeding as defined by greater than 
2-unit blood transfusion within two weeks were classified as 
vasopressin therapy failures. These patients were then referred to 
the angiography suite, where emergency percutaneous transhe- 
patic portezrapny and embolization was carried out. 
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Fig 2.—Anatomic location, transhepatic 
portography (THP). Thrombus (shaded 
area) was associated with total occlusion 
of portal vein in three of four patients. This 
complication limited subsequent elective 
shunt surgery. 


THE 


We followed the techniques used by Lunderquist and Vang,' 
Widrich et al? and Viamonte et al* The direction of flow was 
determined by the iodized oil (Lipiodol) droplet technique. The left 
gastric vein was injected with 2 to 3 mL of a mixture of absorbable 
gelatin sponge, hypertonic glucose, 3% sodium tetradecyl sulfate 
(Sotradecol Injection), and propyliodone (Dionosil) under fluoro- 
scopic control. Subsequent thrombosis and interruption of flow 
were checked by fluoroscopy. A similar mixture was injected 
selectively into each short gastric vein if it was to be thrombosed. 
A final-check portogram was obtained prior to catheter removal. 


RESULTS 
Patient Characteristics 


Acute Group.—Of the 13 female and 19 male patients, the 
ages ranged from 33 to 79 years (average age, 55.0 years). 
Nineteen patients were referred from other institutions 
(59%) after failure of initial treatment, and in 13 (41%) 
therapy was started at our institution. Sixteen of 22 
patients with acutely bleeding varices (50%) had a history 
of one or more previous episodes of variceal bleeding. On 
liver biopsy, 25 of 32 (81%) were found to have Laennec's 
cirrhosis. Two patients in this group had postnecrotic 
cirrhosis, and one had primary biliary cirrhosis resulting in 
portal hypertension. Four patients in the group had cryp- 
togenic cirrhosis documented by liver biopsy. Twenty-two 
of the 32 patients with acutely bleeding varices (69%) fell 
into Child's class C. Nine fell into class B and one into 
class A. 

Chronic Group.—Of eight patients, seven had a history of 
multiple bleeding episodes. The mean age was 58 years, 
with an age range of 45 to 77 years. There were six male 
and two female patients in this group. Four of these eight 
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patients were referred from outside institutions for defini- 
tive therapy. All eight had Laennec’s cirrhosis documented 
by liver biopsy. Only two of the eight (25%) were Child’s 
class C; five were class B; and one was class A. 


Vasopressin Therapy 


Following resuscitation with crystalloid, transfusion of 
blood, and treatment of any coagulopathy with fresh- 
frozen plasma and platelets, vasopressin infusion was 
begun as described previously. Twelve of 32 patients (38%) 
stopped bleeding with infusion of vasopressin alone. 


Therapeutic Results of THE 


Of the 20 patients with acutely bleeding varices who 
failed to respond to vasopressin therapy, all underwent 
transhepatic portography with embolization of the left 
gastric vein. Embolization of one or more shor: gastric 
veins was also used in four patients. In ten of 20 patients 
(50%) who underwent emergency THE, bleeding stopped. 
Three of these patients had an elective portosystemic 
shunt during the same hospitalization, while seven were 
managed medically. Thus, the ten remaining patients 
failed to respond to two modalities—vasopressin therapy 
and THE. Five of these underwent an emergency portosys- 
temic shunt, and five were supported nonoperatively, 
including the use of the Sengstaken-Blakemore tube. 

Of the 20 patients who became candidates for elective 
transhepatie portography, 16 (80%) underwent tke proce- 
dure one to 18 days after their acute bleeding episode. Two 
patients refused the procedure. The procedure was con- 
traindicated in one patient because of myocardial ischemia 
and in another because of primary peritonitis. Of the 16 
patients undergoing transhepatic portography, ten pa- 
tients were successfully embolized. Four patients had 
major spontaneous portosystemic shunts with large porto- 
systemie communicating veins predisposing to pulmonary 
emboli. One patient had hepatopedal flow in the left 
gastric vein. Finally, one patient had such severe fibrosis in 
the liver that the catheter could not be advanced into the 
left gastric vein. Thus, ten of the 20 patients in the elective 
transhepatie group completed transhepatic embolization. 


Complications of THE 


Twelve complications occurred in the 30 TH Es (complica- 
tion rate of 40%). There were five "minor" complications— 
three in the elective and two in the emergency group. Four 
pàtients experienced temperatures greater than 38.5 ?C. 
Routine bacterial eultures were all negative, and all fevers 
subsided spontaneously. On one occasion, the gallbladder 
was punctured during introduction of the transhepatie 
needle. The needle was withdrawn, and no untoward 
effects were noted. 

Seven "major" complications developed in our series— 
three in the elective and four in the acute group. One 
patient experienced intraperitoneal hemorrhage requiring 
a 2-unit blood transfusion; it stopped without laparatomy. 
There were two embolie complications. One patient had 
multiple gelatin sponge emboli to the liver documented by 
flat-plate visualization of barium-tagged emboli in the 
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right upper quadrant. A second patient experienced respi- 
ratory distress requiring endotracheal intubation after 
THE. Multiple barium-tagged emboli were noted on the 
chest x-ray film. Four patients had major thrombotic 
complications of the portal system (Fig 2). On one occasion, 
a mural thrombus in the portal vein was discovered at 
operation. A thrombectomy was performed before porto- 
caval anastomosis was carried out. Subsequent portogra- 
phy one month later showed the anastomosis to be patent. 
A second patient showed radiologic evidence of portal vein 
dissection during embolization. At autopsy, thrombosis of 
the complete portal system was discovered. On repeated 
transhepatic portography, two patients were found to have 
portal vein occlusion and thrombi in major tributaries of 
the portal system. One patient had an occlusion of the 
portal vein with multiple filling defects in the superior 
mesenteric vein and splenic vein. The second patient had 
occluded portal and splenic veins with thrombus in the 
proximal superior mesenteric vein. Shunts were precluded 
in both these patients because of extensive thromboses. 
The first patient died secondary to continued hemorrhage 
despite use of a Sengstaken-Blakemore tube. The second 
patient has had no rebleeding and is alive and well seven 
months following the procedure. 


Follow-up Transhepatic Portography 


Follow-up transhepatic portography was performed in 
11 patients (Fig 3). These studies were obtained prior to 
performance of an elective shunt in order to determine the 
patency of the portal system. Eight patients in the emer- 
gency group were restudied. Six of these patients had 
persistent and complete occlusion of the embolized left 
gastric vein from two weeks to 15 months (mean, 3.5 
months). Two patients had evidence of portal system 
thromboses at two weeks and one month, as mentioned 
previously. In these cases, it was impossible to determine 
the status of the veins, which had been embolized. Because 
of the presence of the thromboses, there was no definitive 
way to ascertain whether the left gastric vein was oecluded 
secondary to retrograde portal thrombosis or to the prior 
THE. In the elective group, three patients were restudied. 
Two of the patients had persistent occlusion of the left 
gastric vein at two and three months. One patient had 
evidence of partial recannalization of the left gastric vein 
at two months (mean follow-up, 2.3 months). All patients 
who had been restudied had their embolizations performed 
with the gelatin sponge and sodium tetradecyl sulfate 
technique. 


COMMENT 


This study shows that approximately two thirds of 
acutely bleeding esophageal varices can be controlled with 
IV vasopressin therapy or THE. Furthermore, those 
patients who are resistant to this therapeutie sequence 
represent a high-risk group. However, THE is not without 
complieations, and thrombotie complications may limit 
future shunt surgery. Our series had several characteristics 
that differed from those of previous reports.'? All patients 
had endoscopic verification of the bleeding source. The 
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relative incidence of female patients was higher. The 
majority #69%) of patients in the acute group were Child's 
class C, but this classification was not helpful in predicting 
ultimate surveral under the present protocol. Finally, at 
least 50% cf -he patients were referred from outside 
institutions. This may have preselected patients with 
bleeding varices, who were more difficult to manage 
initially. 
Vasopressin Therapy 


Only 12ef 32 (38%) of our patients with acutely bleeding 
varices respomced to vasopressin therapy alone. There are 
several pessibl2 explanations for this lower incidence of 
response than reported in other series: (1) the method of 
scoring vasopressin failures; (2) the length of vasopressin 
trizl before THE; and (3) previous trial of vasopressin 
therapy a- a community hospital. Since our philosophy in 
the management of the patient with bleeding varices was a 
progressive ome, we scored those patients as failures who 
required -e-ns-itution of vasopressin therapy to control 
repeated 1emorrhage or who had massive bleeding unre- 
spansive +ø a short course of IV vasopressin therapy (0.4 
units/mir). We recognize that a certain percentage of our 
patients may Fave had an end to bleeding with a longer 
trial of vascpressin therapy, but it was the purpose of this 
study to 3etermine a logical logarithm for patient care 
ratner than tc test the superiority of one modality in 
managing variceal bleeding. A third explanation for the 
lower success rate with vasopressin therapy alone may be 
related tc previous attempts at controlling hemorrhage 
with vasooressn at the community hospital level. Nineteen 
of eur 32 patierts with bleeding varices were referred from 
an outside institution. Therapy with IV vasopressin had 
been triec in ‘we of these patients and had failed. Two of 
these patents responded to vasopressin therapy at our 
hospital, while three failed and went on to THE. Thus, a 
previous failure with vasopressin therapy may not be an 
absolute contraindication to selection of this initial mode of 
therapy. Finaily, the role of important ancillary steps such 
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as adequate alkalinization of the stomach, volume replace- 
ment, and correction of coagulation defects with fresh- 
frozen plasma and platelets cannot be separated from the 
initial trial of vasopressin therapy. 


THE 


Transhepatie portography and embolization were used in 
our series in two different clinical settings: (1) emergency, 
to stop massive variceal bleeding after vasopressin therapy 
failed; and (2) electively, either to decrease the probability 
of rebleeding prior to definitive shunt therapy while the 
general status of the patient improved or as definitive 
therapy for the patient with bleeding varices who was 
deemed at too high a risk for any surgical intervention. 
Special attempts were made to minimize the high incidence 
of complications associated with THE previously re- 
ported.** All studies were preformed under the most 
meticulous fluoroscopie control. The short gastric and left 
gastric veins were infused with 50% glucose and sodium 
tetradecol prior to introduction of gelatin sponge plugs to 
sclerose the terminal branches of these veins. This tech- 
nique theoretically should reduce the incidence of small 
emboli escaping into the systemic circulation.’ 

The direction of flow within the portal system and portal 
systemie communications were determined by iodized oil 
infusion through the angiographic catheter. Large sponta- 
neous communications between the portal system and the 
inferior or superior vena cava, as well as rapid flow of 
iodized oil into the system circulation, were considered at 
the discretion of the angiographer to be contraindications 
to the introduction of emboli into the portal circulation. 
Finally, all needle tracts in the right lobe of the liver were 
sealed before removal of the needle with a gelatin sponge 
plug to minimize hemorrhage from the liver. 

Despite this attention to detail, an appreciable complica- 
tion rate occurred, which was comparable with other 
series.^* Many of these complications have been reported 
previously, but of special interest were the thrombotic 
complieations in the portal system that precluded future 
portosystemie shunts in patients who were otherwise 
candidates. Prior studies mentioned little about this com- 
plication and its sequelae.^* Because of the discovery of 
these thrombotic complications, the policy of performing 
routine follow-up portography on patients scheduled for 
elective shunt surgery was developed midway through the 
series. Since the anatomy of the portal system could be 
altered by THE, transhepatic portography permits an 
assessment of the possibilities. Obviously, splenic vein 
thrombosis precludes a distal splenorenal shunt. Therefore, 
a central shunt becomes an alternative. 

Figure 3 presents the follow-up transhepatic portogra- 
phy findings in the last 11 patients on whom definitive 
elective shunt surgery was planned. Since the transhepatic 
portogram was obtained prior to definitive shunt surgery, 
the period of time between THE and transhepatic portog- 
raphy is shorter. There are no studies in which transhepatic 
portography was pe 
of left gastric v, 
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left gastric vein was obliterated in a high proportion: all six 
in the acute group (mean follow-up, 3.5 months); two of 
three in the chronic group (mean follow-up, two months). 
Thus, our data are limited by short follow-up periods 
before transhepatic portography but are compatible with 
findings of Widrich et al and Viamonte et al5 They 
observed a lower incidence of recannalization of the left 
gastric vein if gelatin sponge and sodium tetradecyl sul- 
fate were used. By contrast, Lunderquist and Vang? noted 
recannalized left gastric veins in 13 of 16 patients. Since 
the role of THE as a long-term method for obliteration of 
the left gastrie vein is unsettled, one questions its use in (1) 
definitive therapy without surgical intervention in the 
high-risk patient, and (2) as an alternative for ligation at 
surgery during the performance of a distal splenorenal 
shunt. However, of the ten patients who underwent THE 
alone and had no subsequent portosystemic shunt, seven 
are alive and without rebleeding at an average follow-up of 
13 months (range, four to 30 months). Three patients died 
of rebleeding (two at two months and one at five months 
after THE). 


In-Hospital Mortality 


The overall in-hospital mortality for the patients with 
acute variceal bleeding was 11 of 32 (89.3%). However, 
there was a striking difference in the mortality between 
the three therapeutic groups: (1) vasopressin response, 12; 


(2 THE response group, ten; and (3) vasopressin-THE 
failure group, ten. Those patients in whom bleeding stop- 
ped with vasopressin therapy alone had a 100% in-hospital 
survival regardless of further therapy. Likewise, those 
patients who underwent emergency THE with cessation of 
their bleeding had a very high survival—nine of ten (90%). 
The one in-hospital death occurred in a patient who 
underwent subsequent elective portosystemic shunt sur- 
gery and experienced liver failure. By contrast, the 100% 
mortality in those patients who failed to respond to 
vasopressin therapy and THE identifies this as a high-risk 
group. Child's classification or other accepted characteris- 
ties, le, coagulation profile serum albumin, or presence of 
ascites or encephalopathy, were not helpful in identifying 
these patients early on in admission. An elevated serum 
bilirubin level appeared to be the only discriminant factor. 
Thus, the response to sequential modes of conservative 
therapy might select this high-risk group. It is unclear 
from our small series whether acute decompressive sur- 
gery, although it stopped bleeding in four of the five 
patients, enhances salvage rate. 


Nonproprietary Name and Trademark of Drug 


Cimetidine— Tagamet. 


References 


1. Nussbaum M, Younis M, Baum S, et al: Control of portal hypertension. 
Arch Surg 108:342-347, 1974. 

2. Thomford N, Sirinek K: Intravenous vasopressin in patients with 
portal hypertension: Advantages of continuous infusion. J Surg Res 18:113- 
117, 1977. 

3. Johnson W, Widrich W, Ansell J, et al: Control of bleeding varices by 
vasopressin: A prospective randomized study. Ann Surg 186:376-396, 1977. 

4. Lunderquist A, Vang J: Transhepatic catheterization and cbliteration 
of the coronary vein in patients with portal hypertension and esophageal 


1164 Arch Surg—Vol 115, Oct 1980 


varices. N Engl J Med 291:646-649, 1974. 

5. Widrich W, Johnson W, Robbins A, et al: Esophagastric variceal 
hemorrhage. Arch Surg 113:1331-1338, 1978. 

6. Viamonte M, Pereiras R, Russell E, et al: Transhepatic obliteration of 
gastroesophageal varices: Results in acute and nonacute bleeders. AJR 
129:231-241, 1977. 

7. Viamonte M: Pitfalls in transhepatic portography. Radiology 124:325- 
329, 1977. 


Variceal Hemorrhage—Gembarowicz et al 








FIORINAL WITH CODEINE € 


CAPSULES, in three dosage strengths: Each cepsule contains: Codeine phosphate, USP, (Warning; May be habit forming) 
7.5 mg ; Ys gr) in No. 1, 15 mg (4 gri in No. 2, 30.mg(% gr) in No. 3; Sandoptal® (butalbital) 
arning: May be habit forming) 50 mg; caffeine. USP, 40 mg; aspirin, USP. 200 mg; phenacetin, USP. 130 mg 


HAS THE SEDATIVE EXTRA. 


The four leading narcotic/analgesics don't. 





FIGRINAL® with CODEINE capsules 
Contraindications: Hypersensitivity to any of the components. Adult Dosage: 1 or 2 capsules, repeated if necessary 
Precautions: May be habit forming due to presence of codeine and up to 6 capsules per day, or as directed by physician. 
barsiturate. Before prescribing or administering, see package 


Side Effects: Nausea, vomiting, constipation, dizziness, skin circular for full product information. 
rasa, drowsiness, and miosis. Overdosage is primari y manifested SANDOZ PHARMACEUTICALS, EAST HANOVER.NJ07936 — & ANDOZ 
by crowsiness. ©1979 Sandoz. inc SDZ 8-264R3 


11A! 





SE ee a Te ee ee ae ea ee 





Matched Elastic Properties 
and Successful Arterial Grafting 


Raphael Walden, MD; Gilbert J. L’Italien; Joseph Megerman, PhD; William M. Abbott, MD 


* Clinical results from medium- and small-caliber arterial 
bypass grafts are unsatisfactory. Since elastic properties of 
grafts tested experimentally have been correlated with patency 
results, the compliance of the human femoral artery was com- 
pared with grafts currently in use: human saphenous vein (HSV), 
knitted Dacron (DAC), glutaraldehyde-treated umbilical cord vein 
(DBM), bovine heterograft, and expanded polytetrafluoroeth- 
ylene (PTFE). This was correlated with clinical patency data for 
the different conduits in the femoropopliteal position. Increased 
patency correlated with a decreasing disparity between host 
artery and graft compliance. After two years, patency rates of the 
more compliant materials (HSV, DBM) exceeded 80%, while less 
than 45*6 of the incompliant grafts (DAC, PTFE) remained patent. 
Thus, clinical performance with synthetic grafts might be im- 
proved by use of prostheses in which the viscoelastic character- 
istics match those of arteries more closely. 

(Arch Surg 115:1166-1169, 1980) 


| P ipid ids of medium- and small-sized arteries is a 
major concern of modern vascular surgery. The less 
than ideal results in femoropopliteal and aortocoronary 
bypass procedures mandate thorough consideration of the 
role played by different factors involved in arterial graft 
thrombosis. The human saphenous vein (HSV), wh:ch is the 
best graft in these locations, is still not a perfect substi- 
tute, with failure rates of 12% to 20% at one year and about 
30% at five years. Synthetic grafts fare much worse, with 
failure rates for Dacron (DAC) in the lower extremity of 
50% to 56% at one year and 70% to 77% at five years. 
Several new graft materials have been introduced in 
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recent years. With the available theoretical and experi- 
mental knowledge and the considerable clinical experience 
that has accumulated, it is now possible to analyze the 
performances of various grafts with regard to the main 
biophysical requirements of an arterial analogue. Much 
attention has rightly been concentrated on the characteris- 
ties of the flow surface. However, the importance of the 
mechanical properties of the arterial wall in the dynamics 
of pulsatile flow, largely ignored until recently, has now 
begun to be more fully appreciated. This study demon- 
strates the correlation between viscoelastic properties of 
arterial grafts and their long-term patency in man. 


MATERIALS AND METHODS 


The elastie properties of eight human femoral arteries (HFAs) 
were studied and compared with five types of arterial grafts 
currently in use: HSV, glutaraldehyde-treated human umbilical 
cord vein (DBM), modified bovine heterograft (BH), velour Dacron 
(DAC), and expanded polytetrafluoroethylene (PTFE). Human 
arteries were obtained from cadavers 47 to 70 years of age, within 
24 hours of death. Five of the eight sources had had some 
cardiovascular disease. Human veins were obtained from unused 
segments of HSVs harvested for coronary artery bypass proce- 
dures. Other grafts were tested as supplied by the manufactur- 
ers. 

Graft specimens were mounted on a static holder or rack, which 
was specifically designed for this purpose (Fig 1). The predeter- 
mined in situ length of the human vessels was reproduced on the 
rack by means of an adjustable screw. The mounted length of the 
other grafts was set to exceed the unstressed dimension by 5% to 
10%. One end of the assembly was fastened to a pressure trans- 
ducer and the other connected to a constant-volume infusion 
pump. A cantilever transducer, described in detail elsewhere,? was 
used to measure vessel diameter. Each sample was distended from 
50 to 170 mm Hg at a rate of 1.2 mL/min, while diameter and 
pressure were simultaneously recorded on analogue tape. At this 
rate of pressurization, which is much slower than occurs in vivo 
with the cardiac pump, viscous effects (exhibited by the presence 
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Fig 1.—Static noider used to measure elastic properties of vascular conduits. Cantilever 
transducer és applied to midregion of conduit, pressure transducer is connected at left, 


and line at right is connected to constant volume infusion pump. 


of hysteress loops in pressure-diameter tracings of inflation- 
deflation cyzles)were negligible. The elastic response of the vessel 
to pressure was obtained from the rising phase of infusion curves 
only, with ase of data averaged from three consecutive cycles. 
Following znzlegue-to-digital conversion, the data were fit by 
computer to a monoexponential function with constant offset, 
using a nonlinear least squares estimation program. Since eorrela- 
tion coefficients exceeded .99 in all cases, this function was used in 
calculating compliance as a function of pressure. 

Compliarze-(C) is defined as the fractional increase in external 
radius (AR/R per unit change in pressure (AP): C = AR/(RA P), 
and was caleu'ated using AR associated with a AP of 10 mm Hg for 
each 10 mm Fg. For convenience, the compliance is expressed as 
percent of diameter change per millimeter of mercury. Groups 
were compared statistically by means of one-way analysis of 
variance and Student's t tests, where applicable. Patency data for 
the differen: 2rafting materials in the femoropopliteal position 
were obtairec from recent large clinical series.'^? 


RESULTS 


The compliance of the various arterial conduits tested is 
depicted graphically in Fig 2. The HFA is the most 
compliant. followed by the other biological conduits: HSV, 
DBM, anc EH, in descending order. The synthetic grafts, 
DAC and PTFE, are significantly less compliant than 
either graft of human origin (P < .01). 

Patency rates for the different grafting materials in the 
femoropoplizea! position are depicted graphically, based on 
the life table method, in Fig 3. At 30 days following 
implantat-on, differences between various grafting mate- 
rials are already apparent, patency rates being HSV, 94%; 
DBM, 97%; DAC, 88%; and PTFE, 85%. 

A compar:sen between the compliance of various arterial 
conduits and their patency rates is given in the Table. 
Considering the one- and two-year cumulative patency 
rates for which data are available on all the grafts studied, 
it appears that as the disparity between. host artery and 
graft compliance increases, patency decreases. The two- 
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Fig 2.—Compliance (percent radial change 
per millimeter of mercury x 10 ?) of vari- 
ous arterial conduits: HFA, human femoral 
arteries; HSV, human saphenous vein; 
DBM, glutaraldehyde-treated umbilical 
cord vein; BH, bovine heterograft; DAC, 
Dacron; PTFE, polytetrafluoroethylene. 


year patency rates of the more compliant materials (HSV 
and DBM) exceeded 80%, while less than 45% of the 
incompliant grafts (DAC and PTFE) remained patent. 
This is further illustrated by linear regression analysis, 
which shows a highly significant correlation (P < .001) 
between graft compliance and patency (Fig 4). 


COMMENT 


The mechanical properties of an artery are essential for 
its performance as a vascular conduit. The impedance of a 
vessel, which represents its resistance to pulsatile blood 
flow, is governed by the resistance to constant flow, the 
fluid inertance, and the compliance of the conduit. For a 
tube of any given diameter, the first two factors are 
constant, so that compliance is the only adjustable determi- 
nant of impedance. The stiffer the vessel, the greater will 
be its impedance. Since arterial substitutes are known to 
have compliance characteristics different from those of the 
native artery, we investigated the relationship between 
compliance and the performance of femoropopliteal arteri- 
al grafts. 

We demonstrated that the compliance of biologie con- 
duits was significantly greater (P — .005) than that of 
synthetic grafts. Even though our study included arteries 
from elderly subjects who had had cardiovascular disease, 
the native artery was still the most compliant vessel. A 
mismatch in compliance between an arterial prosthesis and 
the native artery may thus be expected to occur in all 
clinical situations. 

In previous investigations performed in our laboratory, a 
low-flow canine model was used to study the viscoelastic 
properties of arteries, autogenous veins, and DAC and 
PTFE grafts.” The results of implantation at two weeks 
and three months showed a significant correlation 
(P — .01) between graft compliance and patency. The best 
results were obtained with the compliant arterial autograft 
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Fig 3.—Cumulative patency rates obtained by life table analysis for different graft 
materials in femoropopliteal position: DBM, glutaraldehyde-treated umbilical cord vein; 


PTFE, polytetrafluoroethylene. 


and the worst with the stiffest graft, PTFE. Similar 
results were obtained by Lyman et al'* and Clark et al’ 
with experimental implants of synthetic grafts (copoly- 
ether urethane) having different degrees of compliance. 
The results of the clinical studies, referred to herein, 
reinforce the data obtained from the experimental mod- 
els. 

Careful inspection of life table curves of patency of 
femoropopliteal bypass grafts reveals several distinct time 
periods in which thrombosis occurs. The first includes the 
immediate and very early failures, which are largely the 
result of technical faults. In the first days to weeks, there is 
another group of failures attributed to an adverse hemody- 
namic balance between flow-related and graft-related 
variables. It is in this group that such factors as compliance 
or impedance mismatch first become apparent. Failure 
occurring in the intermediate (weeks to months) period are 
caused by changes in the graft, such as intimal hyperplasia 
in veins or fibrosis in DAC." Only in the late phases 
(greater than one to two years) does progression of ather- 
osclerosis play a significant role in the graft’s life histo- 
ry. 

The differences between patencies, which were apparent 
already at 30 days, hint at detrimental events occurring in 
the incompliant grafts in the initial phases following 
implantation. The markedly inferior patency rates of 
incompliant grafts noted after two years strengnten the 
hypothesis that all the various functions of medium-sized 
arteries must be taken into consideration in any endeavor 
to create an ideal arterial graft, not merely those of blood 
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Fig 4.—Relationship between graft com- 
pliance (percent radial change per milli- 
meter of mercury x 10-?) and patency: R, 
correlation coefficient obtained by linear 
regression analysis. 


Compliance and Cumulative Patency of Arterial Grafts 


Com- Patency, % Patency, % 
pliance* (1 yr) (2 yr) 


; 65 59 
65 42 






Bovine heterograft (N = 3) 26+ 3 


Dacron (N — 16) 19+ 3 


PTFE} (N = 5) 16+ 2 60 42 


*Percent radial change per millimeter of mercury x 10-*. 
{PTFE indicates polytetrafluoroethylene. 






transmission but also energy transmission and impedance 
matching. These must be present, not only at implantation, 
and must persist with time. 

The compliance of arterial grafts may change with time 
of implantation. Some results’ suggest a reduction in 
synthetie graft compliance with time, which may have 
been the result of the encapsulation of these grafts with 
fibrous tissue. However, our results indicate" that the 
compliance of exposed DAC and PTFE grafts remain 
unchanged for up to three months. Vein grafts, the best 
available arterial substitute, are known to undergo marked 
histologie changes following implantation. This process of 
"arterialization" results in a significant amount of wall 
thiekening, which might also be expected to cause a 
significant loss in vessel compliance. However, in the same 
experimental study, we have demonstrated that com- 
pliance of the vein graft remains unaltered, independent of 
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thickening "-* This is consistent with the clinical study of 
Lye et al," asing noninvasive techniques, which demon- 
strated thet there was no correlation between wall stiff- 
ness and pestimplantation ages of HSV femoropopliteal 
bypass grafts. This unique feature of vein grafts may 
contribute to their being the most durable of small-vessel 
substitutes, 

The mecaanism by which compliance could affect paten- 
cy is not clear. The pulsatile nature of the arterial circula- 
tion intimately depends on the viscoelastic properties of 
the arteria. wall. The pulse wave velocity, and consequently 
the shape end amplitude of the pulse wave, depends on the 
compliance cf the vessel wall and on the production of 
reflected wares. These waves are caused by changes in 
geometry, such as at a bifurcation, or by a mismatch in 
compliance, as occurs at the junction of two tubes with 
identical Gameters but different distensibilities. There- 
fore, the insertion of an incompliant graft in a segment of 
mere compliant artery may be expected to produce an 
increase over the normal amplitude of the pressure wave at 





the proximal anastomosis, accompanied by increased struc- 
tural stresses to the arterial wall.^'* Such stresses could 
theoretically produce the kind of proliferative reaction that 
has been shown to occlude many synthetic grafts, both in 
man" and in experimental animals." A severe com- 
pliance mismatch occurring at the proximal and distal 
anastomoses could also result in altered flow patterns, 
producing stagnation and/or "disturbed" flow, either of 
which may predispose the graft to thrombosis. 

There are differences other than vessel wall distensibili- 
ty between the grafts studied. Obviously, factors such as 
blood flow and surface thrombogenicity are of great 
importance. With optimal flow conditions, patency may be 
maintained in spite of suboptimal viscoelastic and flow 
surface properties. But when flow is diminished, as is often 
the case, clinical performance of synthetic grafts may be 
considerably improved by the use of a prosthesis, the 
viscoelastie properties of which match as closely as possible 
those of the arteries. 
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In patients with serious bacterial infection, the 
choice of antibiotic therapy is usually made on the 
basis of the effectiveness-to-risk ratio. This considera- 
tion is particularly important when an aminoglycoside 
antibiotic is indicated. 

The activity of Nebcin® (tobramycin sulfate, Lilly) 
against a wide range of gram-negative organisms is 
now well known. A review of worldwide literature 
shows “that tobramycin has significant antibacterial 
activity and that it is the most potent of all aminogly- 
cosides against P. aeruginosa. The antibacterial 





activities of tebramycin and gentamicin against mem- serious complicated and recurrent urinary 
bers of the Entero»acteriaceae are comparable, with tract infections 
» each agent possessing slightly greater activity than the serious skin, bone, and soft-tissue infections, 


other against selected strains of any species.” 
Nekcin is indiected in the treatment of 
septicemia 
serious lower respiratory infections 
gastroincestir al infections, including 
peritonitis 












including burns 
caused by susceptible strains of the following 
microorganisms: Pseudomonas aeruginosa, 
Escherichia coli, Proteus sp. (indole-positive and 
indole-negative), Providencia, Klebsiella-Entero- 
bacter-Serratia group, Citrobacter sp., and 
staphylococci, including Staphylococcus aureus 
(coagulase-positive and coagulase-negative . 


The proximal tubule 


The proximal tubule is the site in the 
renal system where aminoglycosides produce 
nephrotoxicity. 

An investigator has studied the urinary 
excretion of alanine aminopeptidase, a principal 
enzyme of the brush-border membrane of the proximal 
tubule? Levels of the enzyme become elevated in the 
urine as a result of toxic lesions in acute tubular necro- 
sis or of inflammatory processes in the kidney, such as 
rejection crisis. In measurements of the effect of amino- 
glycosides (administered for three consecutive days) on the excretion 
of this enzyme by healthy humans, tobramycin appeared to have a 
minimum effect on the brush-border membrane. 

Another investigative team has studied the relationship between 
tissue concentration and toxicity? The toxicity of aminoglycosides 
may be related to the degree of their binding to tissue. Hence, 
aminoglycosides that accumulate less may be less nephrotoxic. 

All aminoglycosides are potentially nephrotoxic and ototoxic. 
Therefore, patients should be monitored closely when aminogly- 
cosides are being used. Patients with impaired renal function, the 
elderly those with underlying disease, those with prior exposure to 
potentially nephrotoxic agents, and those with poor host resistance 
are at special risk. During clinical trials in 3506 patients treated with 
tobramycin, investigators reported drug-related nephrotoxicity in 
1.5 percent (53 patients).4 

In view of the effectiveness of Nebcin and the relatively low risk of 
nephrotoxicity, tobramycin can be an appropriate choice for patients 
requiring aminoglycoside therapy. 
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Please see following page for a brief summary of the prescribing information. 
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Summary of Prescribing Information 


WARNINGS 
Patients treated with Nebcin should be under close clinical observation, 
because tobramycin and other aminoglycoside antibiotics have an inherent 
potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is admin- 
istered for longer periods or in higher doses than those recommended. 

Tobramycin is potentially nephrotoxic. Renal and eighth-nerve furction 
should be closely monitored in patients with known or suspected reral 
impairment and also in those whose renal function is initially norma but who 
develop signs of renal dysfunction during therapy. Such impairment may be 
characterized by cylindruria, oliguria, proteinuria, or evidence of nitrogen 
retention (increasing BUN, NPN, or creatinine). Evidence of impairment in 
renal, vestibular, or auditory function requires discontinuation of the drug 
or dosage adjustment. 

Nebcin should be used with caution in premature and neonatal infants 
because of their renal immaturity and the resulting prolongation of serum 
half-life of the drug. 

In the case of overdosage or toxic reactions, peritoneal dialysis or hemo- 
dialysis will help remove tobramycin from the blood. 

Serum concentrations should be monitored when feasible, and prclonged 
concentrations above 12 mcg/ml should be avoided. Urine should be 
examined for increased excretion of protein, cells, and casts. 

Concurrent and sequential use of other neurotoxic and/or nephrotoxic 
antibiotics, particularly streptomycin, neomycin, kanamycin, gentamicin, 
cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
mycin, should be avoided. 

Nebcin should not be given concurrently with potent diuretics. Some 
diuretics themseives cause ototoxicity, and intravenously administersd 
diuretics enhance aminoglycoside toxicity by altering antibiotic concentra- 
tions in serum and tissue. 

Usage in Pregnancy —Safety of this product for use during pregnancy has 
not been established. 


Description: Tobramycin sulfate, a water-soluble antibiotic of the aminoglycoside 
group, is derived from the actinomycete Streptomyces tenebrarius. Nebc:n Injection is 
a clear and colorless sterile aqueous solution for parenteral administraticn. It is stable 
and requires no refrigeration. 

Indications and Usage: Nebcin is indicated for the treatment of serious infections 
caused by susceptible strains of the following microorganisms: Pseudomonas 
aeruginosa, Escherichia coli, Proteus sp. (indole-positive and indole-negat ive), 
Providencia, Klebsiella-Enterobacter-Serratia group, Citrobacter sp., and staphylococci, 
including Staphylococcus aureus (coagulase-positive and coagulase-negative). 

Nebcin is indicated in the treatment of septicemia; central-nervous-sys:em 
infections, including meningitis; neonatal sepsis; serious lower respiratory infections; 
gastrointestinal infections, including peritonitis; and serious skin, bone, and soft-tissue 
infections, including burns, caused by the susceptible organisms listed atove. Clinical 
studies have shown Nebcin also to be effective in serious complicated and recurrent 
urinary tract infections due to these organisms. Aminoglycosides, including Nebcin, 
are not indicated in uncomplicated initial episodes of urinary tract infections unless 
the causative organisms are not susceptible to antibiotics having less potential toxicity. 
Nebcin may be consicered in serious staphylococcal infections when pen cillin or 
other potentially less toxic drugs are contraindicated and when bacterial susceptibility 
testing and clinical judgment indicate its use. 

Bacterial cultures should be obtained prior to and during treatment to isolate and 
identify etiologic organisms and to test their susceptibility to tobramycin. If suscepti- 
bility tests show that the causative organisms are resistant to tobramycin, other 
appropriate therapy should be instituted. In patients in whom gram-negative 
septicemia, neonatal sepsis, or meningitis is suspected, including those in whom 
concurrent therapy with a penicillin or cephalosporin and an aminoglycoside may be 
indicated, treatment with Nebcin may be initiated before the results of susceptibility 
studies are obtained. The decision to continue therapy with Nebcin should be based on 
the results of susceptibility studies, the severity of the infection, and the important 
additional concepts discussed in the WARNINGS box above. 

Contraindication: A history of hypersensitivity to tobramycin is a contraindication 
toits use. 

Warnings: See WARNINGS box above. s 

Precautions: Specimens should be collected during therapy for examination, as 
recommended in the WARNINGS box. 

Neuromuscular blockade and respiratory paralysis have been reported n cats 
receiving very high doses of tobramycin (40 mg/kg). The possibility that prolonged or 
secondary apnea may occur should be considered if tobramycin is administered to 
anesthetized patients who are also receiving neuromuscular blocking agents, such as 
succinylcholine or tubocurarine. 

Cross-allergenicity among aminoglycosides has been demonstrated. 

If overgrowth of nonsusceptible organisms occurs, appropriate therapy should 
be initiated. 








erse Reactions: Nephrotoxicity — Renal function changes, as shown by rising 
BUN, NPN, and serum creatinine and by oliguria, cylindruria, and increased protein- 
uria, have been reported, especially in patients with a history of renal impairment who 
are treated for longer periods or with higher doses than those recommended. 

Neurotoxicity — Adverse effects on both the vestibular and auditory branches of the 
eighth nerve have been noted, especially in patients receivi ng high doses or prolonged 
therapy. Symptoms include dizziness, vertigo, tinnitus, roaring in the ears, and 
hearing loss. 

NOTE: The risk of toxic reactions is low in patients with normal renal function 
who do not receive Nebcin in higher doses or for longer periods of time than those 
recommended. 

Other reported adverse reactions possibly related to Nebcin include increased serum 
transaminase (SGOT, SGPT) and increased serum bilirubin; anemia, granulocytopenia, 
and thrombocytopenia; and fever, rash; itching, urticaria, nausea, vomiting, headache, 
and lethargy. 

Suggested Dosage Guides —1.M./1.V.: 

The usual duration of treatment is seven to ten days. 

Usual dosage for adults, children, and older infants (normal renal function) — 

3 mg/kg/day administered in three equal doses every eight hours. In life-threatening 

situations, the dosage may be increased up to 5 mg/kg/day administered in three or 

four equal doses. This dosage should be reduced to 3 mg/kg/day as soon as clinically 
indicated. (Refer to Table 1 for dosage schedule.) 

Dosage for neonates up to one week of age (normal renal function) — 
Up to 4 mg/kg/day may be given in two equal doses every 12 hours. 

Dosage guidelines for adult or pediatric patients with reduced renal function — 

After a loading dose of 1 mg/kg, subsequent dosage must be adjusted either with 

reduced doses at eight-hour intervals or with normal doses at prolonged intervals. 

To determine the reduced dose at eight-hour intervals, see the convenient nomogram 

in the package literature* To calculate normal dosage at prolonged intervals (if the 

creatinine clearance rate is not available and the patient's condition is stable), the 
following formula may be used: 
1 mg/kg q(6 serum creatinine) h 

Neither regimen should be used when dialysis is being performed. 

I.V. Administration — The usual volume of diluent for adults is 50 to 100 ml. For 
children, the volume of diluent should be proportionately less than for adults. The 
diluted solution usually should be infused over a period of 20 to 60 minutes. 
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*An alternate rough guide for determining reduced dosage at eight-hour intervals (for patients 
whose steady-state serum creatinine values are known) is to divide the normally recommended dose by 
the patient's serum creatinine. 


Table 1. Dosage Schedule Guide for Adults with Normal Renal Function 
(Dosage at Eight-Hour Intervals) 


Usual Dose for 
Serious Infections 


Maximum Dose for Life- 
Threatening Infections 
(Reduce as soon as possible) 
1.66 mg/kg q 8h 
(Total, 5 mg/kg/day) 


For Patient 
Weighing 
kg Ib 


1 mg/kg q8h 
(Total, 3 mg/kg/day) 


ml/dose* 


3^ ml 
2.9 ml 
2.75 ml 
2.6 ml 
2.5 ml 
2.4 ml 
2.25 ml 
2.1 ml 
2 ml 
1.9 ml 
1.75 ml 
1.6 ml 
1.5 ml 
1.4 ml 
1.25 ml 
1.1 ml 
1 





*Applicable to all product forms except Nebcin, Pediatric, Injection (see How Suppiied). 


How Supplied: Ampoules (Vials) Nebcin* (tobramycin sulfate, Lilly), Injection, 80 mg 
(equivalent to tobramycin) per 2 ml, 2 ml, rubber-stoppered, in packages of 1 and 
Traypaks™(multivial cartons, Lilly) of 25. 

Ampoules (Vials) Nebcin, Pediatric, Injection, 20 mg (equivalent to tobramycin) per 
2 ml, 2 ml, rubber-stoppered, in packages of 1. 

Hyporets* (disposable syringes, Lilly) Nebcin, Injection, 60 mg (equivalent to 
tobramycin) per 1.5 ml, 1.5 ml, and 80 mg (equivalent to tobramycin) per 2 ml, 2 ml, 
in packages of 24. 

Each ml also contains 5 mg phenol as a preservative, 3.2 mg sodium bisulfite, O.1 mg 
edetate disodium, and water for injection, q.s. Sulfuric acid and/or sodium hydroxide 
may have been added to adjust the pH. [030476c] 


Additional information available to the profession 
on request from Eli Lilly and Company, 
Indianapolis, Indiana 46206. 


Lilly Eli Lilly Industries, Inc. 


Carolina, Puerto Rico 00630 


800646 





Differences in Results for Aneurysm vs 


Occlusive Disease After Bifurcation Grafts 


Results of 190 Elective Grafts 


M. David Tilson, MD, H. C. Stansel, MD 


* To compare addominal aortic surgery for aneurysmal (AAA) 
vs occlusive (OCC) disease, 50 consecutive cases of elective 
bifurcation grafts for AAA and 50 consecutive cases for OCC 
disease were analyzed. The mean age of the AAA patients was a 
decade grezter than the OCC patients, and they had more 
associated Giseases. Only six AAA patients were women, while 
women predominated in the OCC group. Only three AAA patients 
were claudicarts and none had rest pain. About one third of the 
OCC group had d stal disease, and 14 had rest pain. Operative 
mortality was 4% (two deaths in each group). The survival of the 
grafted AAA patients was almost equal to normal expectancy. 
There were ro late thromboses of grafts in the AAA group, while 
there were five late failures in the OCC group. The OCC group 
underwent significantly more frequent reoperative surgery dur- 
ing the follow-up period. The numerous differences in the two 
population groups apparent in this study provide a basis for 
questioning the concept that aneurysms are caused by athero- 
sclerosis. 

(Arch Sure 115:1173-1175, 1980) 


JE En and ocelusive diseases of the abdominal 
aorta zre commonly viewed as manifestations of 
atherosclerosis;? and both lesions have generally been 
regarded as different expressions of the same underlying 
disease proeess. The high incidence of unsuspected occlu- 
sive lesions detected by angiography in patients with 
aneurysms suggests a similar pathogenie background. 
However, it has been our impression that patients with 
occlusive disease are rather different as a group from those 
with aneurysms, and some of these differences have 
previously been noted by others.‘ Patients with occlusive 
disease seem t» be younger and to include more women. 
The late pa:emey results and long-term follow-ups also 
appear dissimilar. To test these clinical impressions, we 
have reviewed our experience with 50 consecutive bifurca- 
tion grafts in each of these conditions. 
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Mean Age and Distribution by Sex of Patients 
With Aneurysms vs Occlusive Disease* 


AAA 


Age, yrt Age, yr 


54 + 2 (34-68 


67 + 4 (51-81) 28 
50 





*AAA indicates patients with aneurysms; OCC, occlusive disease. 
TAge range is in parentheses. 


METHODS 


The personal operative logs of the authors were reviewed 
retrospectively from April 1979 until 50 consecutive grafts for 
each condition were collected. Criteria for inclusion in the series 
were (1) that the operation was carried out as an elective 
procedure, and (2) that the patient had not had a previous aortic 
bifurcation graft. The collected cases represent an experience with 
elective aortic bifurcation grafts of approximately four years for 
aneurysms and five years for occlusive disease. The records of 
these patients were abstracted on data sheets for age, sex, size of 
aneurysms,pertinent history, associated diseases, associated oper- 
ative procedures, morbidity, mortality, and long-term follow-up. 
Cumulative patency rates were determined by the life table 
method. Differences in means were evaluated by Student's t test, 
and differences in percentages were established by x? analysis. 


RESULTS 
Age 


The mean age of both male and female patients with 
aneurysms was 67 years (Table). The mean age of male 
patients with occlusive disease was 56 (P < .001), and the 
mean age-of female patients with occlusive disease was 54 
(P < .01). 


Sex 


Female patients constituted only 12% of the patients 
with aneurysms, while in the group with occlusive disease 
they outnumbered the male patients as 5695 of the group 
(Table). This difference in sex distribution was statistically 
significan: at the P — .001 level. 


Size of Aneurysms 


The mean size of the aneurysms as estimated at surgery 
was 7.8 em, with a range of 5 to 12 em. A plot of size vs age 
(Fig 1) showed no trend toward larger aneurysms in older 
patients. 
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patients. 





Age, yr 


Symptoms 


Symptoms of arterial insufficiency were uncommon in 
patients with aneurysms. Only three patients had claudica- 
tion, and none had rest pain. The majority of patients with 
occlusive disease were claudicants (70%), while 30% had rest 
pain. 


Associated Illnesses 


Patients with aneurysms appeared to have an increased 
frequency of hypertension and of cardiac disease (previous 
myocardial infarction and/or angina) by comparison with 
the group with occlusive disease, but these differences 
were not statistically significant in the small samples of 
this study. Similarly, there appeared to be an increased 
frequency of diabetes mellitus in the patients with occlu- 
sive disease, but this difference was not statistically 
significant either. 


Previous Cardiovascular Operations 


Twelve percent of the patients with occlusive disease had 
undergone previous cardiovascular surgical procedures for 
atherosclerosis of the coronary, brachiocephalic, or iliac 
arteries. None of the aneurysm patients had previous 
surgery for occlusive disease, and this difference in fre- 
quency of previous vascular operations was significant at 
the P< .05 level. Two patients with abdominal aortic 
aneurysms had previous vascular surgery for the repair of 
popliteal artery aneurysms. 


Primary Operations and Associated Procedures 


Ninety-six percent of the aneurysm patients underwent 
an aortoiliac bifurcation graft, while 38% of the patients 
with occlusive disease required either endarterectomy of 
the iliac and/or femoral segments or extension of the graft 
to the level of the common femoral and/or profunda 
femoris vessels. Additional arteries were revascularized in 
five patients with aneurysms and four patients with 
occlusive disease. Three inferior mesenteric artery grafts 
were performed in aneurysm patients on the indication of 
a large, patent inferior mesenteric vessel. Two renal 
arteries were revascularized in patients with aneurysms; 
one for an anomalous right lower pole vessel arising from 
the aneurysm and one for a stenotic lesion. Three renal 
artery grafts were performed in the patients with occlu- 
sive disease for tight stenoses, and one femoropopliteal 
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Fig 1.—Distribution of sizes of abdominal 
aortic aneurysms according to ages of 


Fig 2.—Survival of patients following oper- 
ation for abdominal aortic aneurysms 
compared with series of patients who did 
not undergo operation reported by Estes. 
Flag symbols above survival line indicate 
deaths, and survivors of each interval are 
indicated below survival line. 
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graft was done at the same operation as the bifurcation 
graft. 


Operative Mortality and Complications 


The operative mortality was 495. There were two deaths 
in each group. One aneurysm patient died of a myocardial 
infaretion and one died of a small-bowel infarction. One 
patient with occlusive disease died of a pulmonary embolus 
and one died of acute tubular necrosis. The patient who 
died of intestinal infarction had not had preoperative or 
operative indications for a mesenteric revascularization. 

Complications requiring additional surgical procedures 
during the period of hospitalization occurred in six 
patients. Two patients with aneurysms underwent further 
exploratory operation for bleeding. Two patients with 
respiratory failure required tracheostomies. One graft for 
an aneurysm underwent further exploratory operation for 
early failure of one limb because of an intimal flap. One 
patient with oeclusive disease (who had previous pelvic 
irradiation and operation for uterine carcinoma) required 
left colectomy for ischemic colitis. 


Late Deaths 


None of the patients with occlusive disease was known to 
be dead during the follow-up period. Four of the patients 
with aneurysms died, with one of the deaths related to a 
late complication of the bifurcation graft (aortoduodenal 
fistula) occurring at six months. The other three deaths in 
aneurysm patients were caused by carcinoma of the lung, 
carcinoma of the prostate, and a peptic ulcer. The cumula- 
tive survival of the aneurysm patients is illustrated in Fig 
2, which also displays the survival of untreated abdominal 
aortic aneurysms as reported by Estes.^ 


Long-term Patency of Grafts 


One graft performed for an aneurysm failed during the 
first six months with the occurrence of an aortoduodenal 
fistula, but there were no thromboses or late patency 
failures. 

Five grafts failed in the group with occlusive disease. 
Thus, the absolute patency rate was 90% (43 patent grafts 
at the time of follow-up [mean, 1.8 years] in 48 patients 
surviving operation). When the results are plotted by the 
life table method, the cumulative patency rate at three 
years was 88%; at four years, 76%. If the cumulative 
patency is calculated by a commonly used method including 
the total number of limbs, the results indicate 94% patency 
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at three years and 87% at four years. Absolute patency 
rates by primary procedure for occlusive disease are as 
follows: of 3- aortoiliac grafts, three failed, for a patency 
rate of 90%; of 11 aortoiliac grafts with endarterectomies, 
two failed, for a patency rate of 82%; of eight aortobife- 
moral grafts, there were no failures (100% patency). 


Late Reoperations 


The rate of subsequent vascular procedures in the aneu- 
rysm patients was 2% (one graft removal for aortoduodenal 
fistula), while the rate in patients with occlusive disease 
was 27% (16 operations in 13 patients). This difference is 
significant at the P < .01 level. Reoperations in patients 
with oeclusive disease included five procedures for failed 
grafts, six distal revascularization procedures, and two 
brachiocephalic procedures. Three patients came to ampu- 
tation; two of these had patent bifurcation grafts but 
failed distal revascularizations. 


COMMENT 


The resuEs of this study confirm that patients with 
aneurysms ef tke abdominal aorta have distinct features 
that eharactemiz a population that seems different from 
the patients with occlusive disease. Statistically significant 
features of hese differences are summarized below. 

First, the mean age of aneurysm patients is a decade 

- greater than that of the patients with occlusive disease. 
Occlusive disease of the abdominal aorta is a disease of the 
sixth decade cf life, while aneurysmal disease is a disease 
of the severth decade. Similar findings have been reported 
by others.** 

Second, mea outnumber women by seven to one in the 
group with aneurysms, a finding that has also been 
reported by others." In the present series of patients with 
occlusive disease, the women outnumber the men; and 
others have neted an increasing trend toward more female 
patients with oeclusive disease in recent years.’ 

Third, while i; is common knowledge among vascular 
surgeons tka: seme patients with aneurysms also have 
conspicuous oeeltsive disease manifest on arteriograms or 
obvious in tne operating room to be dealt with as technical 
problems, the presence of clinical signs and symptoms of 
vascular insufficiency of the legs is uncommon. None of the 
patients with aneurysms had rest pain in the present 
series, and orly three were claudicants. The same conclu- 
sion about the prevalence of the occlusive disease process in 


aneurysm patients is suggested by a consideration of the 
frequency of previous and late vascular procedures in the 
two groups. Previous operations for vascular insufficiency 
(coronary and brachiocephalic) in the patients with occlu- 
sive disease outnumbered such procedures in patients with 
aneurysms by six to none; and late operations (including 
downstream repairs and graft failures) by 13 to none. 

Fourth, there is a major difference in late patency 
results when aortic bifurcation grafts are carried out for 
aneurysms vs oeclusive disease. In our experience, late 
thrombosis of a limb of a graft in an aneurysm patient is 
rare. On the other hand, late failures in occlusive patients 
are a continuing and vexing problem, one of the major 
unsolved problems in vascular surgery. The same knitted 
Dacron fabrications were used in all patients, suggesting 
that the problem of late failure is not inherent in the graft 
itself. We surmise that the prosthesis is a satisfactory 
arterial substitute for the abdominal aorta, unless the 
patient has progressive occlusive disease. The more funda- 
mental unsolved problem is the pathogenesis of atheroscle- 
rosis. 

Fifth, it does not seem to add much to our understanding 
of abdominal aortic aneurysms to attribute their pathogen- 
esis to "atherosclerosis." First, some patients with aneu- 
rysms have advanced atherosclerotic disease (which may be 
incidental), and others are remarkably free of atheroscle- 
rosis. Second, patients with one aneurysm are often found 
to have others elsewhere, suggesting a predisposition of 
their arteries to aneurysm formation.’ Third, atherosclero- 
sis tends to center on the aortie bifurcation, while aneu- 
rysm formation in early stages occurs more proximally in 
the infrarenal aorta (so that some surgeons prefer tube 
grafts for small aneurysms). Similar observations are 
relevant about the localization of aneurysmal vs occlusive 
disease in the popliteal and superficial femoral arteries. 
Finally, despite a number of animal models of atheroscle- 
rosis in several species, we are not aware of any atherogen- 
ic regimen that produces typical aortic aneurysms. The 
abdominal aneurysm is virtually unique to man and per- 
haps is related to a deviation from other species in the basic 
anatomical structure of the human abdominal aorta." 

The present series is too small to allow firm conclusions; 
but the pathogenesis of aneurysmal disease has been 
relatively neglected for years, and we anticipate that 
further studies may answer some of the questions raised 
herein. 
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„Come Better Products 
for Wound Management 


During surgery. control 
of bleeding is aways a 
factor. A variety of 
hemostatic agents are 
needed. Sutures and 
clips for large vsssels. 
Electrosurgical! devices 
for cauterizing mid-sized 
vessels. Ana absorbable 
topical hemesiats to 
provide rapid control of 
Capillary, venous and 


Solving Surgical Problems 
Johnson & Johnson recognizes the 
need for rapid bleeding control as 
an important component of the heal- 
ing process. The development of 
SURGICEL® Absorbable Hemostat 
(oxidized regenerated cellulose) is a 
direct result of this understanding. 


SURGICEL? is inherently hemostatic 
and usually achieves hemostasis in 
one to two minutes with practically no 
tissue irritation. 


small arterial hemor- SURGICEL® is the most rapidly ab- 
rh nd oozing. sorbed of all absorbable hemostats. 
i js aac Unlike other absorbable hemostats 
The ideal abserbable that may take up to 84 days to be ab- 
hemostat shoot be in- sorbed, SURGICEL® has been shown 


herently hemastatic and 
achieve hemostasis 
rapidly. It sheu be 
quickly and cempletely 
absorbed and should 
present little risk of tis- 
sue irritation 


Shown is an.azist’s 
conception of 2 section 
through the site of a 
traumatic liver wound 
three to five days 
after surgical repair. 
Macrophages nave 
begun to invace 

the wound site to 
phagocytize the clot. 
Inflammation o* the 
liver tissue rs minimal 
and the liver is normal 
in appearance 


in animal studies to be absorbed 
within seven to 14 days. Of course, this 
varies from procedure to procedure. 


Furthermore, SURGICEL® is easy to 
use. It conforms to rregular surfaces 
and will not stick to wet instruments or 
gloves. 


Laboratory Proof of 
Bactericidal Action* 
When SURGICEL® 
Absorbable Hemostat 
was implanted in con- 
taminated animal 
wounds, sepsis dic 
not develop! 
















In vitro studies showed no growth 

of ten species of aerobic and anaer- 
obic pathogens after 24 hours? 
Other absorbable hemostats actually 
enhanced bacterial growth +3 


Continuing Effort to Help 
Improve Wound Management 
Johnson & Johnson offers more than 
superior products. We are committed 
to a complete program of postopera- 
tive wound care training and service to 
the profession. Ask your Johnson & 
Johnson representative about our 
Postoperative Wound Management 
Program. It's part of our comprehen- 
Sive system of wound care products, 
services and educational aids. 


"Clinical significance of these animal or in vitro 
data has yet to be determined. Although 
SURGICEL is bactericidal against a wide range 
of pathogenic microorganisms, it is not intended 
as a substitute for systemically administered 
therapeutic or prophylactic antimicrobial agents 
to control or prevent postoperative infection. 
Closing SURGICEL in a contaminated wound 
without drainage may lead to complications 
and should be avoided. 


For full details, please see the prescribing 
information on the following page. 


To request further 
product information — 
in the Continental U.S., 


call toll free 
800-526-2459 
(except in 
New Jersey, 


call 800-352-4845) 
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URGICEL 


Absorbable Hemostat 


(oxidized regenerated cellulose) 


Promotes rapid hemostasis 


Quickly absorbed (7 to 14 days 
postoperatively) with virtually no 
tissue irritation. 


Does not enhance bacterial growth." 


Soft, knitted fabric conforms to 
irregular bleeding surface. 


Convenient PATIENT-READY® 
package opens easily. 


SURGICEL is available in the 
following sizes: 


SIZE CODE # 
2 in. x 14 in. (24 units/case) 1951 
4in.x 8in. (24 units/case) 1952 
2in.x 3in.(24 units/case) 1953 
Ya in.x 2in.(24 units/case) 1955 


"Clinical significance of these animal or in vitro data 
has yet to be determined 


FOR SURGICAL USE 


ACTIONS: The way SURGICEL Absorbable Hemostat ac- 
celerates clotting is not completely understood, but it ap- 
pears to be a physical effect rather than any alteration of 
the normal physiologic clotting mechanism. When used 
properly in minimal amounts, SURGICEL is absorbed 
from the sites of implantation with practically no tissue 
reaction. Absorption depends upon several factors includ- 
ing the amount used, degree of saturation with blood, 
and the tissue bed. 


In addition to its local hemostatic properties, SURGICEL 
is bactericidal in vitro against a wide range of gram 
positive and gram negative organisms including aerobes 
and anaerobes. SURGICEL is bactericidal in vitro against 
strains of species including those of: 


Staphylococcus aureus _ Bacillus subtilis 
Staphylococcus epidermidis Proteus vulgaris 
Micrococcus luteus Corynebacterium serosis 
Streptococcus pyogenes GroupA Mycobacterium phlei 
Streptococcus pyogenes GroupB Clostridium tetani 
Streptococcus salivarius Clostridium perfringens 
Branhamella catarrhalis Bacteroides fragilis 
Escherichia coli Enterococcus 

Klebsiella aerogenes Enterobacter cloacae 
Lactobacillus sp. Pseudomonas aeruginosa 
Salmonella enteritidis Pseudomonas stutzeri 
Shigella dysenteriae Proteus mirabilis 
Serratia marcescens 


Studies conducted in animals show that SURGICEL in 
contrast to other hemostatic agents does not tend to en- 
hance experimental infection. 


INDICATIONS: SURGICEL Absorbable Hemostat is used 
adjunctively in surgical procedures to assist in the control 
of capillary, venous, and small arterial hemorrhage when 
ligation or other conventional methods of control are im- 
practical or ineffective. 

CONTRAINDICATIONS: Although apu or wadding 
Sometimes is medically necessary, SURGICEL Absorbable 
Hemostat should not be used in this manner unless it is 
lo be removed after hemostasis is achieved. 

SURGICEL should not be used for implantation in bone 
defects, such as fractures, since there is a possibility of 
interference with callus formation and a theoretical chance 
of cyst formation. 

When SURGICEL is used to help achieve hemostasis 
around the spinal cord in laminectomies, or around the 
optic nerve and chiasm, it must always be removed after 
hemostasis is achieved since it will swell and could exert 
unwanted pressure. 

SURGICEL should not be used to control hemorrhage 
from large arteries. 

SURGICEL should not be used on non-hemorrhagic se- 
rous oozing surfaces, since body fluids other than whole 


blood, suc’ as serum, do not react with SURGICEL to 
produce setisfactory hemostatic effect. 


WARNINGS: SURGICEL Absorbable Hemostat is supplied 
Sterile and should not be autoclaved because autoclaving 
causes physical breakdown of the product. 


SURGICEL is not intended as a substitute for careful 
surgery and the proper use of sutures and ligatures. 


Closing SURGICEL in a contaminated wound without 
drainage may lead to complications and should be 
avoided. 


The hemostatic effect of SURGICEL is greater when it is 
applied dry therefore it should not be moistened with 
water or saline. 


SURGICEL should not be impregnated with anti-infective 
agents or with other materials such as buffering or 
hemostatic substances. Its hemostatic effect is not en- 
hanced by the addition of thrombin, the activity of which 
is destroyed by the low pH of the product. 


Although SURGICEL may be left in situ when necessary, 
it is advisable to remove it once hemostasis is 

achieved. It must always be removed from the site of ap- 
plication after use in laminectomy procedures and from 
foramina in bone when hemostasis is obtained. This is 
because SURGICEL, by swelling, may cause nerve dam- 
age by pressure in a bony confine. Paralysis has been 
reported when used around the spinal cord, particularly 
in surgery for herniated intervertebral disc. 


Although SURGICEL is bactericidal against a wide range 
of pathogenic microorganisms, it is not intended as a 
substitute for brea administered therapeutic or 
Prophylactic antimicrobial agents to control or prevent 
postoperative infections. 


PRECAUTIONS: Use only as much SURGICEL Absorbable 
Hemostat as is necessary for hemostasis, holding it in 
place until bleeding stops. Remove any excess before 
surgical closure in order to facilitate absorption 

and minimize the possibility of foreign body reaction. 
SURGICEL should be applied loosely against the bleeding 
surface. Wadding or packing should be avoided, espe- 
cially within rigid cavities, where swelling may interfere 
with normal function or possibly cause necrosis. 


In urological procedures, minimal amounts of SURGICEL 
should be used and care must be exercised to prevent 
plugging of “he urethra, ureter, or a catheter by dislodged 
portions of the product. 


Since absorption of SURGICEL could be prevented in 
chemically cauterized areas, its use should not be pre- 
ceded by application of silver nitrate or any other escha- 
rotic chemicals. 


If SURGICEL is used temporarily to line the cavity of large 
open wounds, it should be placed so as not to overlap the 
skin edges. t should also be removed from open wounds 
by forceps or by irrigation with sterile water or saline so- 
lution after bleeding has stopped. 

Precautions should be taken in otorhinolaryngologic 
Surgery to assure that none of the material is aspirated by 
the patient. (Examples: controlling hemorrhage after ton- 
sillectomy ard controlling epistaxis.) 

Care should 5e taken not to apply SURGICEL too tghtiy 
when it is us2d as a wrap during vascular surgery (See 
“ADVERSE REACTIONS” Section). 

Sterile technique should be observed in removing 
SURGICEL from its envelope. Opened, unused SURGICEL 
should be discarded, because it cannot be resterilized. 


ADVERSE REACTIONS: “Encapsulation” of fluid and 
foreign body reactions have been reported. 

There have been two reports of stenotic effect when 
SURGICEL Absorbable Hemostat has been applied as a 









wrap during vascular surgery. Although it has not been 
established that the stenosis was directly related to the 
use of SURGICEL, it is important to be cautious and avoid 
applying the material tightly as a wrapping. 


Possible prolongation of drainage in cholecystectomies 
and difficulty passing urine per urethra after prostatec- 
tomy have been reported. There has been one report of a 
blocked ureter after kidney resection, in which postopera- 
tive catheterization was required. 


Occasional reports of rag M and “stinging” sensa- 
tions and sneezing when SURGICEL has been used as 
packing in epistaxis, are believed due to the low pH of the 
product. 


Burning has been reported when SURGICEL was applied 
after nasal polyp removal and after hemorrhoidectomy. 
Headache, burning, stinging, and sneezing in epistaxis 
and other rhinological procedures, and stinging when 
SURGICEL was applied on surface wounds (varicose ul- 
cerations, dermabrasions, and donor sites) also have 
been reported. 


CLINICAL STUDIES: SURGICEL Absorbable Hemostat has 
been found useful in helping to control capillary or venous 
bleeding in a variety of surgical applications, including 
abdominal, thoracic, neurosurgical, and orthopaedic, as 
well as in otorhinolaryngologic procedures. For additional 
clinical study data and references, see the full prescribing 
information. 


ANIMAL PHARMACOLOGY: The effects of SURGICEL 
Absorbable Hemostat, absorbable gelatin sponge, and 
microfibrillar collagen hemostat werè compared in a 
standardized infection model consisting of intra- 
abdominal and intrahepatic abscesses in mice. This infec- 
tion mimics the common characteristics of human infec- 
tion with nonspore-forming anaerobic bacteria, including a 
chronic and progressive course. SURGICEL did not increase 
the infectivity of normally subinfectious inocula of mixed 
anaerobic species in mice. With the other hemostatic 
agents, microfibrillar collagen hemostat and absorbable 
gelatin sponge, an enhancement of infectivity of anaerobic- 
mixtures has been shown. SURGICEL, in contrast to these 
hemostatic agents, did not enhance or provide a site for 
bacterial growth. 


It was also found that aerobic pathogens did not grow in 
the presence of SURGICEL. In these studies; SURGICEL 
was placed in contaminated incisions of guinea pigs and 
markedly reduced bacterial growth of three different 
strains of common pathogens. 


In a dog model,* it was shown that bacterial contamina- 
tion of implanted teflon patches in the aorta could be re- 
duced by wrapping the area of the patch with SURGICEL 
prior to pathogen challenge. Also, in another study,’ 
SURGICEL and an absorbable gelatin sponge were placed 
in two splenotomy sites in large mongrel dogs and the 
animals were then challenged intravenously and the 
number of organisms from the splenotomy sites were 
measured over a period of time. The number of or- 
ganisms at the site of SURGICEL were significantly lower 
than those in the control, or the absorbable gelatin 
sponge site. 
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Clinical Experience With the Mobin-Uddin 
Vena Cava Umbrella Filter 


James O. Menzoien, MD; Frank W. LoGerfo, MD; A. Frank Weitzman, MD; Mariano Ezpeleta, MD; Joseph C. Sequeira, MD 


The Mobmm-Uedin vena cava filter has been used at Boston 
University Medical Center since 1971. The umbrella filter has 
been placed in 128 high-risk patients with a mean age of 60 
years, 42% of whom had malignancies. The operative morbidity 
consists of ive wound hematomas, one misplaced umbrella, one 
retroperitoneal hematoma, and one acute vena cava occlusion, 
with a total operetive morbidity of 6.2%. No patients died of the 
actual placemen:, and the 30-day hospital mortality was 7.0%. 
Late sequaelae imcluded an incidence of mild edema of 6% and 
severe edema cf 16%. We know of no patients in our series who 
had recurrent pulmonary embolism. In our experience, the 
Mobin-Uddin vena cava umbrella filter is a safe, effective method 
of vena cava interruption in a high-risk population with a low 
operative morbidity and a low 30-day mortality. 

(Arch Susg 115:1179-1181, 1980) 


T he intracaval umbrella filter was developed by Mobin- 
Uddin as s method of interrupting the inferior vena 
cava. The -heovetic advantages of this approach are that it 
can be performsd with the patient under local anesthesia 
and can be performed in a short period of time; therefore, 
it has advantages in high-risk patients. There have been 
numerous reports by various medical centers about their 
experiences with this method of caval interruption.’ 

The Mooin-Uddin vena cava umbrella filter has been 
used at the Beston University Medical Center sinee 1971. 
The umbrella filter has been reserved for patients who are 
in a high-r:sk estegory. We outline our experience with this 
form of caval mterruption. 
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PATIENTS AND METHODS 


The records of all patients considered for caval interruption by 
the Mobin-Uddin umbrella filter were reviewed in a retrospective 
manner. Since 1972, 142 patients underwent umbrella placement. 
Umbrellas were successfully placed in 128 patients. All records 
were reviewed by one of us (J. O. M.), and pertinent data such as 
patient’s age, indications for umbrella placement, associated 
diagnoses, and any difficulties with placement of the umbrella 
filter were noted. Long-term follow-up information was obtained 
either from the hospital records or from the private physician’s 
office records. Pathology reports were reviewed for the 28 patients 
who had died during the follow-up period and had postmortem 
examinations. The follow-up period extends from two months to 
four years. Early postoperative information is available in all 
patients, and we have obtained satisfactory long-term follow-up 
data on 102 patients. Some of these umbrella filters were of the 
23-mm size, but since 1975, all of the umbrella filters have been of 
the 28-mm size. Male and female patients were equally distributed 
in the group, and the mean age of our patients was 60 years. The 
indications for caval interruption in our series included contrain- 
dication te anticoagulant therapy (51%); bleeding with anticoagu- 
lant therapy (45%); and recurrent pulmonary embolism with 
anticoagulant therapy (4%). Of the 142 patients with caval inter- 
ruption, 93 had the diagnosis of deep vein thrombosis, 37 had 
pulmonary embolus, and 12 had both deep vein thrombosis and 
pulmonary embolus. All diagnoses were confirmed by venography 
and pulmenary angiography. 


TECHNIQUE 


All vena cava umbrellas are performed in the radiology suite 
under fluoroscopic control. Various incisions have been used, but 
we prefer the transverse incision 2 em above the clavicle between 
the two heads of the sternocleidomastoid muscle. The umbrella 
filter and its carrier are passed under fluoroscopic control down to 
the bifurcation of the vena cava. A second catheter is introduced to 
identify the renal veins. It is our policy to localize both renal veins 
and leave the localizing catheter in the lowest renal vein. The 
umbrella is then brought back to just below the lower renal vein 


Mobin-Uddin Umbrella Filter—Menzoian et al 1179 


ee AN AE t= e o 


Sabet EE 











and released. The localizing catheter and the umbrella carrier are 
then removed under fluoroscopic control. The internal jugular vein 
is then ligated. In some patients in whom there was a narrowing of 
the internal jugular vein, we have been able to dilate the vein by 
passing a Foley catheter and inflating the balloon gently. If this is 
unsuccessful, we then proceed to the left jugular vein. 


RESULTS 


Of 142 umbrella placements, 14 (10%) were unsuccessful. 
The umbrellas were placed in the right internal jugular 
vein in 121 patients (85%); in the left internal jugular vein 
in five (4); and in the femoral vein in two (1%). There was 
placement difficulty in 21 patients (15%), five of whom 
ultimately had the umbrella placed through the left inter- 
nal jugular vein; two had the umbrella placed through the 
femoral vein; and 14 were unsuccessful (10%). There were 
five patients with wound hematomas. In one patient, the 
umbrella was misplaced in the right renal vein. A second 
umbrella was then placed in the appropriate position, 
leaving the umbrella in the right renal vein. A follow-up 
intravenous pyelogram done at 2!? years showed a func- 
tioning right kidney. This represented the only misplaced 
umbrella in our series. One patient had a substantial 
retroperitoneal bleeding episode presumably related to the 
perforation of the cava by the stainless steel spokes of the 
umbrella. This patient did not require surgical intervention 
because the bleeding terminated on its own. One patient 
experienced acute vena cava occlusion in the early hours 
following umbrella placement that was manifested by 
massive swelling of the legs and hypotension. This condi- 
tion responded to medical management. We have no 
evidence of umbrella migration, air embolism, or sepsis 
related to the vena cava umbrella. The overall operative 
morbidity includes eight patients of the tota. of 128 
umbrellas placed (6.2% morbidity). There were no deaths 
direetly related to placement of the Mobin-Uddin vena 
cava umbrella. Nine deaths (7%) occurred in the 30-day 
hospital mortality period. Postmortem examinations were 
obtained on seven of these cases. None of these patients 
died of an acute pulmonary embolus. In three cases, old 
pulmonary emboli were seen at autopsy that were pre- 
viously diagnosed by pulmonary angiogram. In the two 
cases on which postmortem examination was not done, 
death was thought to have been due to the primary disease. 
One patient had metastatic pancreatic careinoma and one 
was an elderly man with pneumonia, thrombophlebitis, and 
gastrointestinal tract bleeding that occurred while he 
received heparin therapy and who died 11 days following 
umbrella placement. Pulmonary angiography showed no 
pulmonary embolism on the day prior to his death. Late 
morbidity (mean follow-up, 12 months) revealed that eight 
patients (6%) had mild leg edema, which responds to 
intermittent use of compression by elastic support hose. 
There were 20 patients (16%) who had severe leg edema 
requiring continuous use of elastie support hose. No 
patients in the follow-up group have had recurrent pulmo- 
nary embolism. Forty-two of the patients in this series 
(33%) are alive and have no clinical evidence of recurrent 
pulmonary emboli. Sixty-one patients (47%) have died in 
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the period of follow-up. In 28 of these 61 cases (45%) 
postmortem examination was done with no evidence of 
recurrent pulmonary emboli. Of the 33 who died and did 
not have postmortem examination, none had clinical evi- 
dence of recurrent pulmonary emboli at the time of 
death. 


COMMENT 


The Mobin-Uddin vena cava umbrella filter is a safe and 
effective method of interrupting the inferior vena cava in 
patients who represent a contraindication to or failure of 
anticoagulant therapy."* We have been able to place the 
umbrella filter successfully in 128 patients since 1971. Since 
the operative procedure can be carried out with the patient 
under local anesthesia, it is our preference to place these 
umbrella filters in the radiology suite under fluoroscopic 
control. We have made a few modifications in the place- 
ment of the umbrella that we believe have been responsible 
for our nearly 100% success rate in placing the umbrella in 
recent years. We suggest using the left internal jugular 
vein in those patients in whom the right-sided approach 
has been unsuccessful, since in our experience this has been 
successful in five of six attempts. We believe that it is very 
important to identify the renal veins. We have found 
considerable variability in the location of the renal veins 
and have found a number of patients with double renal 
veins. With the appropriate identification of the renal 
veins and with the placement of an angiographic catheter 
in the lowest renal vein, we believe the umbrella filter can 
be placed in the most accurate location. 

The incidence and type of early complications in our 
experience is similar to those reported in other series."* 
Both the low operative morbidity of 6.2% and the 30-day 
mortality of 7% (combined, 18%) is exceptable for any 
method of vena cava interruption, particularly for one 
dealing with a selected group of high-risk patients. The 
high-risk nature of our patients is manifest by the mean 
age of 60 years, by the fact that 54 of our patients (42%) 
had the diagnosis of cancer or cancer with metastases, and 
that 61 patients (48%) died during the period of follow-up 
as a result of their primary disease. 

The primary indication for umbrella placement in our 
experience was a contraindication to anticoagulant thera- 
py. Many of the patients in our series had advanced 
malignancies and were undergoing or were about to under- 
go extensive chemotherapy. The hematologists and oncol- 
ogists at our institution are reluctant to treat patients with 
anticoagulant therapy who are simultaneously receiving 
chemotherapeutic agents that may result in thrombocyto- 
penia. In their opinion, this represents a prohibitive risk 
for bleeding complications. Thus, many of the patients who 
have documented deep venous thrombosis or pulmonary 
emboli and who would otherwise be treated with anticoag- 
ulant therapy were treated with caval interruption. 

Late sequelae of severe edema following Mobin-Uddin 
vena cava umbrella placement in our series is 16%. This is 
somewhat more than the 5% umbrella-related peripheral 
edema reported by Mobin-Uddin, but is comparable or 
significantly better than a number of series that report a 
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range of 15 to 50% stasis sequelae following operative clip 
interrupticn of -he vena cava.” We agree with others 
that postoverat-ve leg edema is probably related to the 
primary problems for which the vena cava was interrupted. 
If the patient had ileofemoral deep vein thrombosis, then 
one would anticipate a higher degree of postoperative 
stasis probiems. 

There hes deen considerable discussion recently cf caval 
patency follow ng umbrella placement, because it is 
thought by seme to be an important factor in the postphle- 
bitie syndrome following caval interruption. A recent 
report has shown that the late caval patency for the 
Mobin-Udeir vena cava umbrella is less than the K:m-Ray 
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Greenfield filter. These authors also show a higher inci- 
dence of venous stasis phenomena. It is of interest to note 
that in this series of patients, severe venous stasis was 
noted in 50% of those patients with a patent inferior vena 
cava. Also of interest are the reports by Adams et al* and 
Wheeler et al of postoperative stasis sequelae in 30% of 
patients with vena cava ligation. These data suggest to us 
that venous stasis problems following vena cava interrup- 
tion are not only related to vena cava patency. It is our 
opinion that these problems are probably related to the 
degree of caval occlusion and the time period during which 
the vena cava becomes occluded and the rapidity with 
which venous collaterals develop. 
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LET’S SETTLE 
THE 
CONTROVERSY 


OVER INCISE 
DRAPING 
ONCE AND 
FOR ALL. 


Clinical studies have proven 
repeatedly that the patient 
himself is the most common 
source of surgical infection." 
Despite vigorous prepping 
procedures, microorganisms 
survive and proliferate on the 
skin, enhancing the chances 
for wound contamination? One 
logical measure in the fight 
against wound contamination is 
the use of plastic incise drapes. 


But surprisingly, the practice 
has encountered varying 
degrees of acceptance. To 
settle the controversy, here are 
the major points for and against 
the use of incise drapes. 


PRO 


e Plastic incise drapes reduce 
wound contamination by 
tenfold? 





e There is no clinically 
significant rise in body 
temperature under plastic 
drapes. 


e Bacteria do not vertically or 
laterally migrate under 
plastic incise drapes?? and 
no significant increase in 
bacterial count occurs within 
four hours? 





e Plastic incise drapes 
stabilize primary drape 
sheets and eliminate 
towe: and skin clamps. 


e Plastic drapes provide a 
lint-free, non-traumatic 
surface on which organs can 
be placed temporarily. 

è Plastic incise drapes can 
cover known sources of 
contamination, such as 
stomas, colostomies and 
fistulas. 


CON 

® Plastic drapes do not stick 
along the wound edge. 

® Plastic drape application is 
difficult and time-consuming. 

® Plastic drapes do not 
significantly influence wound 
infection? 

e Plastic drapes are 
expensive. 

e Plastic drapes interfere with 
wound closure. 


While the difficulties involved in 
establishing wound infection 
rates with and without plastic 
incise drapes are over- 
whelming, plastic incise drapes 
have been shown conclusively 


to reduce wound contamination. 


In evaluating other pros and 
cons, many surgeons have 
found that proper prepping and 
application eliminate most 
criticisms. With proper 
application, they find that incise 
drapes prevent movement of 
skin bacteria into the wound: 
hold securely; and provide 
other benefits that more than 
outweigh the slight increase in 
time and attention needed far 
their proper use. 

After all, what is the cost of 
even one postoperative 
infection? 


An uncompromising 
commitment to the discipline 
of asepsis. 
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Below-Knee Amputation 


Is the Effort to Preserve the Knee Joint Justified? 


John J. Castronuovo, Jr, MD; Leland M. Deane, MD; Ralph A. Deterling, Jr, MD; 
Thomas F. O’Donnell, Jr, MD; David M. O’Toole, MD; Allan D. Callow, MD 


* The records of 50 patients (31 men and 19 women, ranging 
in age from 49 to 89 years) undergoing definitive below-knee 
amputation for ischemia from May 1971 to May 1979 were 
reviewed. Forty-three (86%) had ulceration or necrosis involving 
the foot or toes. Seven had rest pain without tissue loss. Overall 
healing rate was 86%. Seven patients (14%) failed to heal and 
required reamputation above the knee; the functional status of 
the remaining 43 patients was graded preoperatively and at the 
time of late follow-up (mean, 3.4 years). Twenty-five of 35 (71%) 
unilateral below-knee amputees could walk with a prosthesis; 
ten could not. Seventeen patients (34%) either required an 
additional, higher amputation or did not use the knee joint to 
increase mobility. The patient with marginal circulation and 
marked preoperative functional limitations may have the above- 
knee level as the chosen site for amputation. 

(Arch Surg 115:1184-1187, 1980) 


Dre the advances of reconstructive arterial surgery, 
approximately 30,000 lower-extremity amputations 
are performed in the United States each year.' Geriatric 
patients with peripheral vascular disease predcminate. 
Most surgeons make a definite effort to preserve the knee 
joint in patients with occlusive disease, even with marginal 
circulation. The result has been an increase in the number 
of patients who ambulate with a prosthesis in this elderly 
age group." 

The records of 50 below-knee amputations performed for 
ischemia at the New England Medical Center Hospital, 
Boston, from 1971 to 1979 were studied. We sought to 
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determine the number of patients who needed an early, 
subsequent above-knee amputation and, more particularly, 
how many of the patients who maintained the below-knee 
level went on to successful rehabilitation and independent 
ambulation. 


METHODS 


Only those cases in which the original goal of surgery was 
definitive amputation below the knee level were included in the 
study. Thirty-five above-knee amputations were performed for 
ischemia over this same period of time. The below-knee to 
above-knee amputation ratio was 1.4:1; 59% of major amputations 
were performed below the knee. 

There were 31 men and 19 women ranging in age from 49 to 89 
years (mean, 67 years). Forty-three patients (86%) had ulceration 
or necrosis; seven patients had rest pain without tissue loss. Acute 
ischemia following angiography resulted in amputations in three 
patients. 

Twenty-seven patients (54%) had diabetes mellitus. Coexistent 
diseases that limited physical activity were present in 24 of the 
patients (48%) preoperatively. These included angina, chronic 
congestive heart failure, chronic obstructive lung disease, osteoar- 
thritis, hemiparesis secondary to cerebrovascular aecident (CVA), 
obesity, poor vision, and senile dementia. Previous arterial recon- 
struction had been performed in 21 patients (42%), and lumbar 
sympathectomy in 14 patients (28%). 

In 16 patients (32%), the ipsilateral femoral pulse was absent 
(five patients) or weak (grade 1/4). The ipsilateral popliteal pulse 
was weak (nine patients) or absent (29 patients) in 76%. The pedal 
arterial systolic pressure was measured routinely by Doppler 
ultrasound only in the later part of the series. Most often, clinical 
assessment of the limb was by strength of pulses, appearance, and 
temperature of skin. These, together with arteriographic and 
operative estimate of bleeding from the divided vessels and 
appearance of the muscles, were the primary determinants of the 
level of amputation. Preoperatively, a physiatry therapist 
reviewed with the patients instructions for exercises. 

A conventional technique of amputation with short, equal, or 
long posterior flaps was used in an equal number of cases (23 in 
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Fig 1 —Cumulative rate of contralateral amputation. 


each group) Theremaining four patients had minor modifications 
of the long »ostcrior flap. The tibia was divided 10 to 15 em below 
the joint line. The deep fascia was closed separately from the skin. 
In 36 patients (7270) the wound was drained with a soft rubber 
Penrose drain er a closed suction system. Usually, immediate 
postoperative presthetic technique was not employed. Patients 
were cut of bed, on the average, by the third postoperative day 
(range, one te M days). The preprosthetic phase of rehabilitation 
began prior t» ccmplete healing, with transition to a temporary 
prosthesis when dealing had occurred. 

To assess rehabilitation results, patients were grouped into five 
funetional casegeries preoperatively and postoperatively.‘ Com- 
plete independence and complete dependence in ambulation were 
graded class 1 and 5, respectively. Class 2 patients required a cane, 
class 3, a cratck or walker. Independent ambulation with or 
without aies was distinguished from independence in a wheel- 
chair. Class 4 patents, who were independent in a wheelchair and 
in transfer-activities, did not have complete failure in rehabilita- 
tion but dic not »equire a knee joint to function successfully at this 
level. 

The results were analyzed by the following method: specific 
factors such as age, operative method, and preoperative functional 
limitations were compared with healing and rehabilitation out- 
come. A x^ analysis was used to determine the statistical signifi- 
cance of ar asseciated factor and outcome. Life table analysis was 
used to determime survival rate and the incidence of amputation of 
the other leg- Bi ateral amputees posed a problem in the estima- 
tion of success of rehabilitation. These patients were distinguished 
from unilaceral amputees with respect to rehabilitation but were 
included ir the tabulation of healing outcome. 


RESULTS 


Excluding healing failure, major postoperative complica- 
tions occurred in 14 (28%) patients as follows: cerebrovas- 
cular accident, two patients; renal failure, one; deep venous 
thrombos:s, two; pulmonary embolism, one; postoperative 
psychosis. three; gastrointestinal bleeding, two; hip frac- 
ture secondary to fall, one; and sepsis, two. 

There were no operative deaths. Life table analysis 
revealed a cumulative two-year survival rate of 84% and a 
five-year sarvival rate of 60%. Cumulative survival of 
patients with diabetes was only 48.5% at five years. Crude 
mortality was 15 of 50 patients, or 30%, at five years. 
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Fig 2.—Rehabilitation results; of 50 patients in study, seven failed 
to heal and required above-knee (AK) reamputation. BK indicates 
below-knee. 


Table 1.—Below-Knee Amputation* 


Present Series, 


Other Series 1971-1979 


No. of patients 965 50 
Primary healing, 96 74.9 77 
Eventual healing, 96 82.0 86 
Operative mortality, 96 w 0 
.8 74 


6 
Rehabilitation with prosthe- 
sis, % 63 


Time from operation to final 
prosthesis (average), 
days 133 76 


*Rehabilitation results compared with 11 other series. Modified from 
Malone et al.' 





Table 2.—Below-Knee (BK) to Above-Knee (AK) Ratio 
Compared With Overall Healing Rate 


Healing 
BK:AK Failure, 96 


Lim et al,* 1967 1.375:1 


17 
Kihn et al? 1972 0.74:1 21 
10 


Moore et al,* 1972 0.77:1 

Couch et al,’ 1977 0.97:1 22 
Malone et al,’ 1979 TA 11 
Present study 1.43 14 





Healing 


The overall rate of healing was 86%. Thirty-three 
patients (66%) healed primarily. Early stump complications 
occurred in 17 patients (34%), and ten of these patients 
healed by secondary intention following superficial skin 
necrosis, wound infection, seroma, hematoma, or wound 
separation. Seven patients (14%) in this group failed to heal 
and required above-knee amputation within 30 days. Re- 
stated, 41% of patients with early stump complications 
failed to heal. 

Late stump complications were observed in seven 
patients; these consisted of rest pain, contracture, and 
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uleeration and did not occur in the group with ezrly stump 
complications. Successful healing was not associated with 
age, the use of drains, the type of flaps that were 
constructed, or the coexistence of diabetes. 

Mean length of stay in a short-term care facility in the 
absence of stump complications was 43.5 days. Early stump 
complications added an average of ten days. When ream- 
putation was required, the mean length of stay more than 
doubled (93.6 days). 

Localized sepsis in the ischemic limb was present preop- 
eratively in 43% (3/7) of patients who failed to heal and in 
23% (10/43) of patients who healed successfully. This 
difference was not statistically significant. 

A weak (grade 1/4) or absent ipsilateral femoral pulse 
was present more frequently in the group that failed to 
heal (57% [4/7] compared with 30% [13/43] in the healed 
group). The group that failed to heal had a higher incidence 
of major postoperative complications (43% [3/7] compared 
with 7% [3/43] in the healed group). Again, these differ- 
ences did not achieve statistical significance because of the 
small number of patients (seven in the unhealed group). 
Ten patients had prior femoropopliteal bypass procedures. 
Three of these procedures had been performed within one 
month of the below-knee amputation. Of the patients with 
early failures of the bypass, four maintained tke below- 
knee level, but one patient required early ream putation 
above the knee. Three patients required late, above-knee 
amputation at 1, 3, and 9 years after the original below- 
knee amputation. Fifteen percent of the patients required 
contralateral amputation at two years and 35% at 3.5 years, 
according to life table analysis (Fig 1). 


Rehabilitation 


Of the 43 patients whose stumps ultimately healed, 35 
were unilateral amputees. The majority were followed up 
by our Amputee Clinic in the Rehabilitation Institute. The 
remaining patients' conditions were evaluated by ques- 
tionnaires sent to them and to their referring physicians. 
Follow-up ranged from one to eight years, with a mean of 
3.4 years. Ten unilateral below-knee amputees who were 
walking prior to amputation were not ambulatory. Six of 
these patients were unable to use a prosthesis because of 
coexistent. diseases that had not been severe erough to 
prevent ambulation prior to operation. Coexistent diseases 
that limited functional activity were present in 67% of 
unilateral amputees who failed to ambulate and in 44% of 
the group that successfully used a prosthesis. This was not 
a statistically significant difference. Four patients suc- 
cessfully used a prosthesis but later discarded it in favor of 
a wheelchair. Twenty-five (71%) were ambulatory with a 
prosthesis at the final time of follow-up (Fig 2). The mean 
age of patients who ambulated with a prosthesis was 65 
years, and of those who did not, it was 69.7 years. 

Length of stay in a short-term care facility and late 
stump complications were not associated with rehabilita- 
tion failure. Major postoperative complications had 
occurred in 33% (5/15) of patients who failed to ambulate, 
and only in 7% (2/28) of patients who used a prosthesis 
successfully. All patients with hemiparesis secondary to 
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CVA or with senile dementia failed to use a prosthesis. 
Major variables such as motivation, family support, and 
living conditions were not easily quantified but on occasion 
were determining factors. 

Eight patients were assessed at the time of a second, 
contralateral major amputation after the initial operation. 
Four of these became bilateral below-knee and above-knee 
amputees; four of them became bilateral below-knee ampu- 
tees. Ore patient with combined above- and below-knee 
amputation ambulated with bilateral prostheses (function- 
al class 3). Two bilateral below-knee amputees progressed 
to independent ambulation (functional class 3). These three 
patients had used a prosthesis successfully before their 
second amputation. Of the seven patients who required 
early sequential above-knee amputation, three achieved 
independent ambulation. They averaged 32 days in a 
rehabilitation facility. Bilateral amputees averaged 37 
days after their second amputation, whereas unilateral 
amputees averaged 33 days. Three patients required late 
above-knee amputation in the initially amputated limb at 
1, 3, and 9 years after the original below-knee amputa- 
tion. ; 


COMMENT 


The data from our report indicate that the factors 
associated with successful rehabilitation include the condi- 
tion of the opposite limb, coexistent disease, postoperative 
complication, and healing failure. Cerebrovascular accident 
with hemiparesis and senility were virtually predictive of 
failure to use the prosthesis. Functional limitations such as 
decreased visual acuity, chronic obstructive pulmonary 
disease, and moderately severe congestive heart failure 
that was not sufficient to preclude ambulation prior to 
surgery were prevalent in the group that had discarded the 
prosthesis by the time of late follow-up. Had these patients 
been clearly identified, those with marginal circulation 
would not have been subjected to the risk of a below-knee 
stump that might not heal. The technique of amputation 
and rehabilitation, mortality, length of stay, healing, and 
rehabilitation results were comparable to 11 other series’ 
(Table 1). : 

Though our report does not provide data with which to 
predict healing suecess, we did observe that diminished or 
absent femoral pulse was most frequently associated with 
healing failure. The data do show that the large proportion 
of below-knee to above-knee amputations (1.4:1) did not 
result in an unacceptable overall healing rate (86%) in the 
below-knee group. This conclusion is supported by observa- 
tions in other series in which a large proportion of below- 
knee to above-knee amputations were performed'*-' (Ta- 
ble 2). 

Whereas clinical assessment of healing potential was 
sufficient to produce a satisfactory result, the vascular 
laboratory will aid in this assessment in the future. Recent- 
ly, Malone et al' reported that determinations of skin blood 
flow using xenon Xe 133 were 100% accurate in predicting 
healing suecess when flows of 2.6 mL/100 g/min were 
present. Twenty-seven of our patients (54%) were diabetic. 
The recen: report of Gibbons et al of successful below-knee 
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amputations m diabetic patients showed that segmental 
systelic pressures were falsely high or predicted incorrectly 
in over one third of their cases. They concluded that in the 
diabetic patient, clinical judgment continues to provide the 
most reliabe nfermation by which the level of amputation 
and the lkelhood of its functional success can be 
judged.* 

In our se-ies, fhe 17 amputees who did not benefit from 
retaining a knee joint fell into two groups: one was of 
seven patients with healing failure who required early 
subsequent a20ve-knee amputation; the second group of 
ten patients maintained the below-knee level but failed to 
use a prostaesis. 

The phys a-rist can be helpful in establishing a data base 
preeperatively oa which the vascular surgeon can make an 
informed deeision about the level of amputation. The 
physiatrist:evalt ates the general physical condition, makes 
a functional assessment of premorbid status, and evaluates 
the impact cf various levels of amputation on self-care, 
mobility, exerzy requirements, home, and family. 

In order to improve rehabilitation outcome for below- 
knee ampvtetioa, the decisive factors should include the 
results of = precperative functional assessment. This may 
be determ ned 5y an analysis described by the acronym 
PULSES. By pacing numerical weight on independence 
vs dependence, various areas of function are assessed as 


follows: P, physical condition (coexistent disease); U, 
upper-lim5 function (self-care); L, lower-limb mobility; S, 
sensory condition (communication, speech, hearing, and 
vision); E, excretory functions; and S, social history (intel- 
lectual and emotional adaptability, support from family, 
and financial ability). The dialogue between physiatrist 
and vascular surgeon should be based on this evaluation, 
assessing functional limitations and their significance for 
amputation level. If the patient is totally dependent preop- 
eratively, amputation should comply with the level certain 
to heal well. If he scores well in self-care and mobility skills 
but poorly in general physical condition, other elements 
such as psychosocial and home supports must be considered 
in the decision-making process. These data are helpful in 
the marginal cases in which the chance of nonhealing of a 
below-knee amputation is high. By considering the results 
of this type of assessment before deciding in favor of 
below-knee amputation, the number of patients subjected 
to the risks of a nonhealing amputation can be diminished, 
and the individualized goals of rehabilitation can be more 
consistently achieved. 

However, the overall assessment of our rehabilitative 
program confirms that an effort to preserve the knee joint 
is indeed justified. One half of all patients and 71% of 
unilateral amputees were ambulatory with a prosthesis at 
the time of late follow-up. 
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Severe Upper Limb Ischemia 


Frank E. Schmidt, MD, Robert L. Hewitt, MD 


* Severe upper limb ischemia is uncommon, and patterns 
typical of lower limb ischemia are seldom seen. The conditions 
of 31 patients with actual or threatened gangrene or severe 
disability were evaluated from 1969 through 1978. Causes of 
ischemia included emboli, arteriosclerotic occlusions, trauma, 
thoracic outlet compression, and small-artery occlusions asso- 
ciated with Raynaud's phenomenon, rheumatoid arthritis, or 
scleroderma. Five patients had emboli from lesions in peripheral 
arteries, and two patients had ulnar artery occlusions. Twenty- 
three patients had operations with no deaths. There was one 
operative failure. Operative angiograms were used routinely. 
Patients with emboli from the heart received heparin sodium 
after operation. Sympathectomy improved the conditions of two 
patients with Raynaud's phenomenon and of one patient with 
ulnar artery occlusion. One third of the patients had significant 
arteriosclerotic lesions in other locations. 

(Arch Surg 115:1188-1191, 1980) 


evere ischemia of the upper limb causing disability or 
tissue necrosis occurs much less frequently than in the 
lower limb. The relative infrequency of this problem and 
confusion about some entities causing upper limb ischemia 
present problems in diagnosis and management. The fol- 
lowing review of our experience presents a diverse number 
of lesions causing severe upper limb ischemia. The prob- 
lems of distal emboli from proximal arterial lesions and 
ulnar artery occlusions are emphasized, and an organized 
approach to diagnosis and management of this problem is 
presented. 


SUBJECTS 


The case records of 31 patients with severe upper limb ischemia 
and actual or threatened tissue necrosis or severe disability seen 
from 1969 through 1978 were reviewed (Fig 1). Patients ranged in 
age from 7 to 77 years, and 20 were male. 
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Twenty-three patients had operations, excluding amputations, 
and another four patients had lesions for which operations were 
indicated but had no operation because of the severity of coexist- 
ing disease or because they refused. There were no operative 
deaths. The single operative failure occurred in a moribund 
patient with acute panereatitis, uremia, and brachial arterial 
embolus, in whom the diagnosis was made late. 


Emboli 


Ten patients had ischemia due to emboli. Five patients had 
atrial fibrillation and were seen initially with sudden brachial 
arterial occlusions. Their average age was 73 years, and four were 
women. They were treated with immediate intravenous (IV) 
heparin sodium and embolectomy. Circulation of the distal 
extremities was restored and maintained in four patients seen 
within three hours after embolism. Embolectomy was unsuccessful 
in a moribund patient with acute pancreatitis and uremia, in 
whom the diagnosis was made 12 hours after onset of ischemia. 
This patient later underwent midforearm amputation. 

Five patients had emboli from arterial lesions distal to the 
heart. They ranged in age from 18 to 69, and three were men. All 
patients had digital ischemia with good brachial, radial, and ulnar 
pulses. Two patients had ulcerated atheromas of right subclavian 
arteries (Fig 2), one had an aneurysm of an anomalous right 
subclavian artery, and one had emboli from an indwelling radial 
artery catheter. These four patients were in their sixth and 
seventh decades. An 18-year-old woman had an embolus to her 
right thumb from an intimal lesion in the axillary artery from 
first rib compression. She had first rib resection and has had no 
further ischemic symptoms. One of the patients with subclavian 
arterial atheromas had axillary-axillary bypass with ligation of 
the subclavian artery distal to the ulcerated plaque, and the 
patient with the subclavian aneurysm had ligation “trapping” of 
the aneurysm with partial excision. Two moribund patients had no 
operation. One had severe congestive heart failure and the other 
died within 24 hours of intracranial hemorrhage and sepsis 
complicating chemotherapy from metastatic carcinoma (Fig 3). 

The incidence of associated cardiovascular disease was high in 
patients with emboli. All five patients with emboli from the heart 
had arteriosclerotic heart disease with atrial fibrillation. One of 
these experienced third-degree heart block and required a pace- 
maker and then died two months later of superior mesenteric 
arterial occlusion. Both patients with emboli from subclavian 
atheromas had previous femoropopliteal bypass grafts for femoral 
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Fig 1.—Causes of severe upper limb ischemia in three patients. 


arterial occlusions and one patient had a carotid endarterecto- 
my. 
atherosclerotic Occlusion 


Six patients, five of whom were men, had upper limb ischemia 
due to occlusive disease. They ranged in age from 28 to 60 years. 
Two had inmominate occlusions, two had right subclavian occlu- 
sions, and two bas ulnar arterial obstructions. The four patients 
with innomimate and subclavian occlusions had cold sensitivity, 
with vasospasm amd severe digital pain. 

Each of the patients with innominate or subclavian ocelusions 
had occlusive disease in other arteries. One had previously had 
bilateral carotid eadarterectomies, and two patients had superfi- 
cial femoral arteral occlusions for which femoropopliteal bypass 
was requirec. @ne patient underwent aortocoronary bypass grafts 
three years after nnominate endarterectomy. 

Operations wer» performed on four of the six patients with 
atherosclerotic oeelusions. One had innominate endarterectomy, 
one had bypass grafts from the aorta to the right subclavian and 
carotid arteries, one had a right carotid-subclavian bypass graft, 
and one patiea* with ulnar arterial occlusion had dorsal sympa- 
thectomy. Relief cf ischemic symptoms was achieved in each case. 
One patient w:tn ulnar arterial occlusion had satisfactory relief of 
symptoms with protection from cold exposure, intra-arterial reser- 
pine injectim,znc long-term cyclandelate therapy. Revasculariza- 
tion was prarnec in one patient with disabling intermittent 
claudication aad cigital ischemia due to right subclavian arterial 
stenosis, but the patient, who suffered from chronic depression, 
committed suicide before operation could be performed. 


Trauma 


Ten patieats had severe ischemia due to trauma. Three patients 
had ischemia due to acute trauma and had immediate operations. 
Two had humeral fractures with arterial compression and injury, 
and one had nearly complete arm amputation in an automobile 
accident. A 7-yeareld boy with brachial arterial thrombosis due to 
supracondy'sr humeral fracture had arterial thrombectomy and 
open reduction with internal fixation of the fracture. A 70- 
year-old women vith fracture of the surgical neck of the humerus 
had axillary zrte-y thrombosis with intimal disruption and had 
thrembectomy, cephalic vein interposition graft, and excision of 
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Fig 2.—Angiogram of 55-year-old man with multiple emboli to 
fingers of his right hand and gangrene of his ring finger. 
Ulcerated stenotic atherosclerotic plaque is seen in proximal right 
subclavian artery. 


the humera! head with forearm fasciotomies. A 14-year-old girl 
with near-amputation had suture anastomosis of the distal bra- 
chial artery and vein, reduction and internal fixation of the 
fractured humeral shaft, debridement and suture of the muscles 
and skin, and later repair of a radial nerve laceration. Restoration 
of circulation and function was successful in each ease. 

Three patients had chronic ischemia due to previous trauma. 
One had axillary stenosis with false aneurysm due to gunshot 
wound and one had radial and ulnar arterial occlusions from wrist 
laceration. A third patient had digital gangrene following a severe 
burn with secondary infection. The patient with the axillary 
aneurysm was treated with partial resection and reversed cephalic 
vein interposition graft with a good result. The patient with 
digital gangrene from infected burn had primary amputations 
and the patient with radial and ulnar arterial occlusions refused 
operation. 

Four additional patients had severe ischemia from acute bra- 
chial arterial thrombosis following catheterization for angiogra- 
phy. All had immediate thrombectomies and one required exten- 
sive cephalic vein patch angioplasty. Restoration of circulation 
was successful in each case. 


Digital Arterial Occlusive Disease 


Four patients had digital arterial occlusive disease with gan- 
grene. Two women, 47 and 53 years of age, had chronic Raynaud’s 
phenomenen and digital gangrene and no evidence of immuno- 
logie disorder or collagen disease. Both had excellent responses to 
dorsal sympathectomy. A 3l-year-old woman with Raynaud's 
phenomenen and scleroderma has responded moderately well to 
intra-arterial reserpine, cyclandelate therapy, and protection from 
cold. A 74-year-old man with rheumatoid arthritis had severe 
ischemia of the fingers of his right hand and was found to have 
occlusion of several digital arteries. Dorsal sympathectomy was 
indicated but was not performed because of severe congestive 
heart failure. Intra-arterial reserpine, IV heparin, and stellate 
ganglionic blockade failed to reverse the ischemia and gangrene 
developed. 


Thoracic Outlet Compression 


Two patients had ischemia due to thoracic outlet compression. 
One patient, described above, had an embolus to her thumb from 
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Fig 3.—Site of origin of upper limb arterial 
emboli in ten patients. 





Fig 4.—Angiogram of 32-year-old woman with disabling intermittent claudication and 
supe-clavicular bruit. Cervical rib compressing subclavian artery, arterial stenosis, 


and poststenotic aneurysm are shown. 


an intimal lesion in the axillary artery due to first rib compression. 
A 32-year-old woman with cervical rib producing subclavian artery 
stenosis with poststenotic aneurysm had an excellent result from 
resection of the cervical rib and diseased segment of artery and 
Dacron interposition graft (Fig 4). 


COMMENT 


The diverse lesions causing upper limb ischemia often 
present challenging problems. An approach to these 
patients has evolved during this study. Complete angiogra- 
phy is second only to awareness of the multiple lesions that 
may produce ischemia. The 105-mm, photospo: camera 
mounted on a fluoroscopic image intensifier with movable 
table has proven to be extremely useful. It provides 
excellent resolution and the flexibility to visualize an 
entire arterial system with a single injection of contrast. 
Complete angiography is performed routinely before oper- 
ation in all patients; however, it is often omitted in cases of 
acute trauma and in certain cases of acute embolization 
from a cardiac source when embolization from a proximal 
arterial site can be excluded. Operative angiograms are 
performed routinelv. 


Embolus 


One third of the patients studied had ischemia due to 
emboli, and one half of these had lesions in oroximal 
arteries as sources of emboli. The high incidence of digital 
emboli from proximal arterial lesions deserves emphasis. 
Emboli from arteriosclerotic lesions in carotid, iliac, and 
femoral arteries and from the aorta have been recognized 
with increasing frequency. Few cases of emboli from 
upper limb arteries have been reported, however. Patients 
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with emboli from the heart were older and had acute 
ischemia due to occlusion of the axillary or distal brachial 
artery. Patients with emboli from arterial lesions were 
younger, predominately male, and all had ischemia due to 
occlusion of digital arteries. 

Patients with embolic occlusions of large vessels are 
administered heparin immediately and operated on 
promptly. Angiograms are obtained after embolectomy to 
determine the patency of distal vessels, and heparin is 
continued until discharge from the hospital when warfarin 
sodium is substituted for long-term therapy. Patients with 
proximal brachiocephalic arterial occlusions or aneurysms 
producing emboli are studied with arch aortography and 
selective arteriograms. The principles of repair in such 
patients include (1) exclusion of the site of embolization by 
either endarterectomy or bypass combined with ligation to 
prevent recurrent embolization and (2) extraction of exist- 
ing emboli and thrombi. 


Arteriosclerotic Occlusion 


Disabling intermittent claudication characterized the 
four patients with occlusions of innominate and subclavian 
arteries. Both men with ulnar arterial occlusions had 
digital color changes, pain, and cold sensitivity similar to 
Raynaud’s phenomenon. Complete angiograms from the 
aortic arch to the digital arteries are important. Most 
patients with occlusions of subclavian arteries do not have 
sufficient disability to require revascularization. Those 
patients with disabling symptoms of upper limb ischemia 
often have symptoms of cerebrovascular insufficiency as 
well and usually require arterial reconstruction. Extra- 
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thorazic bypass procedures are the most frequently used 
reconstructive operations, although bypass from the as- 
cending aorta or innominate endarterectomy are often 
used. The ceearrence of ulnar arterial occlusions in two 
patients is aocable because it suggests that occlusions of 
forearm arteries may be more common than had been 
thought anc because these patients had severe disability 
due to ischem:a cespite patent radial arteries. 


Trauma 


Pazients wth severe ischemia due to acute trauma 
should have immediate operation to restore circulation. 
Assessment cf arterial injury can usually be made by 
phys cal exeminetion and plain roentgenograms, although 
arteriograpay is often helpful especially in injuries to the 
thorzcic outet orchest. Operative angiograms to assess the 
adeqaacy o^ repair and the patency of distal vessels are 
used routinely. Arterial injury associated with fractures 
should be repaired and circulation restored before skeletal 
repair. The use ef the cephalic vein as a graft in arterial 
reconstruction has been satisfactory in three patients. 

Arterial injury and thrombosis following catheterization 
for angiograms constitute a special type of trauma. Each of 
the four patients with ischemia severe enough to be 
included in this study had brachial arterial thrombosis and 
all were reeognized in the angiographic suite. Immediate 
thrombectamy was successful in three patients, but one 
patient required transfer to the operating room for throm- 
bectomy with cephalic vein patch angioplasty. Most 
patients wth brachial arterial occlusions following cathe- 
terization do no: have ischemia severe enough to require 
operation. 3ewewer, when ischemia is marked, thrombecto- 
my er repair sheuld be performed immediately. 


l Digital Arterial Occlusive Disease 


Occlusive disease of digital arteries associated with 
gangrene occurs in association with a number of systemic 
diseases.? Some patients with digital arterial occlusions 
have Raynaud’s phenomenon. This is distinct from Ray- 
naud’s disease, which is a functional episodic vasospastic 
disorder seen mostly in young women and is never asso- 
ciated with gangrene. Patients with Raynaud’s phenome- 
non should have complete serologic evaluation for protein 
abnormalities and studies for immunologic disorders. Dor- 
sal sympathectomy is performed in patients with severe 
ischemia and small-vessel occlusions of the hand, regard- 
less of the association of a preexisting vasospastic disorder. 
The response of two patients with Raynaud’s phenomenon 
to dorsal sympathectomy has been good. Intra-arterial 
reserpine injection has provided good but transient relief 
of symptoms in patients with vasospasm.’ 


Thoracic Outlet Compression 


Severe ischemia due to arterial compression by a cervical 
or first thoracic rib is rare. Excision of the offending rib 
will relieve the compression. If compression has been 
long-standing, however, it may produce thickening in the 
arterial wall, luminal stenosis and poststenotic aneurysm. 
Resection of the diseased artery with graft replacement 
must then accompany rib excision. 


Nonproprietary Name and Trademark of Drug 


Cyclandelate—Cyclospamol. 
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Swan-Ganz Catheter 


Comparison of Insertion Techniques 


Alexander E. Nehme, MD 


* One hundred eighty-nine Swan-Ganz catheters were 
inserted in 165 critically ill patients with different techniques. 
Percutaneous catheterization through the subclavian, internal 
jugular, and antecubital veins and antecubital venous cutdown 
with or without fluoroscopy were compared. The antecubital 
approach, percutaneously or through a venous cutdown, was 
associated with most complications. We conclude that the 
method of choice is the percutaneous insertion of the balloon- 
tipped catheter through the subclavian or internal jugular veins 
and that fluoroscopy is unnecessary. 

(Arch Surg 115:1194-1196, 1980) 


ince its introduction in 1970 by Swan and others,’ the 
flow-directed, balloon-tipped catheter has been an 
important tool for monitoring the critically ill patient. The 
catheter is introduced into the central venous system 
through different sites with a variety of techniques. 
However, since the available literature on the Swan-Ganz 
catheter does not include a comparative study of the 
different sites and methods of its insertion, we undertook 
such a comparison of the advantages and complications of 
the different methods of pulmonary artery catheterization 
by the balloon-tipped, flow-directed catheter. 


MATERIALS AND METHODS 


The records of critically ill patients in whom Swan-Ganz cathe- 
ters had been inserted were reviewed. A total of 189 catheters 
were inserted in 165 patients. 

Retrospective data were derived from chest roentgenograms, 
bacteriological reports, and progress notes by physicians and 
nurses on the patient’s hospital records. Prospective data were 
recorded on a standardized form from the time of the catheter’s 
insertion until the patient was discharged or died. Additional 
information was obtained from the records of autopsies in 17 cases 
in this study. 


Accepted for publication June 5, 1980. 
From the Department of Surgery, Hurley Medical Center, Flint, Mich. 
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All eatheters were introduced by the same physicians with the 
use of different techniques at random. The insertion sites and 
methods were as follows: 


Cephalic and basilic veins 
Cutdown, 76 
Percutaneous, 32 

Internal jugular, 14 

Subclavian, 67 


Techniques of catheter placement have been described in detail 
elsewhere by various authors.** The patients were cared for by the 
same group of critical care nurses. Indications for catheter 
insertions and number of patients were as follows: 


Congestive heart failure, 67 

Blunt trauma, 47 

Penetrating trauma, 24 

Chronic obstructive pulmonary disease, 8 
Septicemia, 7 

Abdominal aneurysm, 6 

Burns, 4 

Hyperosmolar coma, 2 


The instrument that was used was a Swan-Ganz catheter (7 F, 
110 cm, triple lumen), which was connected to a pressure transduc- 
er and a continual flush system (5,000 units of heparin in 10 dL of 
5% dextrose in water) at a rate of 3 mL/hr. After its introduction 
in the venous system, the catheter was advanced proximally until 
the pulmonary wedge and arterial pressures could be obtained by 
balloon inflation and deflation, respectively, without removal of 
the catheter, following the technique described by Swan and 
Ganz.* The position of the catheter tip was determined by an 
anteroposterior chest roentgenogram. 

All catheters were inserted under strict asepsis. Catheter dress- 
ings were changed daily; the insertion site was cleansed with 
povidone-iodine solution and was covered with povidone-iodine 
ointment and an occlusive dressing. The patients were continuous- 
ly monitored with an ECG during catheterization. 


RESULTS 


Eighty-one catheters were inserted under fluoroscopy 
and the rest were inserted at the bedside. Sixty percent of 
catheters were placed percutaneously, and the remainder 
were introduced through a venous cutdown. 


Swan-Ganz Catheter—Nehme 


The perqutaneous approach was through the subelavian 
(35.5%), incernal jugular (17.5%), and cephalic and basilic 
(17%) veins. The right side was selected 80% of the time. 

Seventy-six (40%) catheters were inserted via an antecu- 
bital cutdown over the cephalic and basilic veins. The right 
cephalic vem was used in six insertions and the right basilic 
vein was selected for 53 insertions. The remaining 17 
catheters were placed through the left antecubital veins. 

The pereutaneous insertion was the quickest, in our 
hands, and the subclavian approach the simplest. Tke time 
required fer percutaneous venous cannulation was about 
ten minutes, including preparation of the patient, com- 
pared witk 20 to 25 minutes for a venous cutdown. The 
most difficalt insertions occurred when the cephalic vein 
was selected.’ 

A total of 24 catheters were replaced: five because of 
balloon leakage, 12 because of intraluminal occlusion by 
clots and Einks, and the rest because they inadvertently 
were witherawn partially or totally. Twelve instances of 
“permanert wedging” were recognized. Five catheter tips 
receded spontaneously to the pulmonary artery and could 
not be wecged, and three others retreated into the right 
ventricle. 


COMMENT 


Since its introduction a decade ago, the balloon-tipped 
pulmonary artery catheter has proved to be a safe and 
reliable instrument. The complications in our series are 
listed in the Table. The uncommon complications o? intra- 
cardiac ca-heter knotting,’ perforation of the pulmonary 
artery,' pulmonary hemorrhage,’ hemoptysis," pulmonary 
embolism,? and lung infarction,*? were not encountered 
in our pat:ents and there was no mortality relatec to the 
use of the catheter. 

Infrequent premature ventricular beats occurred during 
13% of catneter insertions, irrespective of technique. The 
incidence of these self-limited arrhythmias is similar to 
that repor-ed by Katz et al.‘ Bacteremia developed in 17 
patients wno were continuously catheterized for four days 
or longer and were not septic prior to the procedure. 
Staphylococcus aureus, S epidermidis, and Klebsiella pneu- 
moniae grew in cultures of the pulmonary arterial and 
systemic Hood of these patients. The source of the orga- 
nisms is most likely the flora of the skin. 

The 35% ineidence of positive pulmonary blood cultures 
in this group compared favorably with the stady by 
Applefeld st al, who reported a 50% incidence of positive 
cultures f-om patients catheterized for longer than 72 
hours. We believe that the relatively low rate of bacteremia 
in our patents is mostly due to the avoidance of unneces- 
sary manioulation of the Swan-Ganz catheter once it was 
adequately placed. Repositioning of the catheter was lim- 
ited to partial withdrawal; however, if advancement was 
necessary the catheter was replaced. In our study, bacter- 
emia was determined by the duration of catheterization 
and not by the approach of insertion. 

Forty-three percent of catheterizations were performed 
under fluo-oscopy. Except for the obvious advantage of the 
visual access to the position of the catheter, fluoroscopy 
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Complications of Swan-Ganz Catheterizations* 
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Inflamed insertion site 19 4 3 1 
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Deep venous thrombosis 
Systemic sepsis 
Catheter clots and kinks 
Permanent wedging 
Catheter tip recession 
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*AC-CD indicates antecubital veins cutdown; AC-P, antecubital veins 
percutaneous; SUBCL, subclavian vein percutaneous; and |J, internal 
jugular vein percutaneous. 

TNumbers in parentheses are total insertions. 


neither facilitated nor hindered catheter placement nor 
influenced the postinsertion status of the catheter. The 
hazards of radiation, the discomfort, the potential risks of 
transporting the critically ill patient to the fluoroscopy 
suite, and the added cost far outweigh the benefit of 
fluoroscopy. The different techniques of catheter insertion, 
in our study, did not influence the final position of the 
balloon tip. Seventy-seven percent of catheter tips were 
located in the right lower lobe on anteroposterior chest 
roentgenograms, similar to that reported by Kronberg et 
al.'* 

Duration of Swan-Ganz catheterization was as follows: 


One to three days, 117 patients 
Four to six days, 32 

Seven te ten days, 15 

Twelve days, 1 


The duration of pulmonary artery catheterization de- 
pended on the patient's cardiopulmonary physiological sta- 
tus; however, the longevity of usefulness of individual 
Swan-Ganz catheters was influenced by the site of inser- 
tion in our experience. Catheters inserted through the 
antecubital veins caused a 10.5% incidence of thrombophle- 
bitis and a 6.5% incidence of deep venous thrombosis. Their 
16.6% rate of pressure damping and 13% rate of catheter 
displacement eompared poorly with catheters inserted 
percutaneously through the subclavian or internal jugular 
veins and necessitated the premature withdrawal of the 
catheters. The mean duration of antecubital catheters was 
2.8 days, compared with 5.1 and 5.9 days for internal 
jugular and subclavian catheters, respectively. 

The femoral vein was not selected for insertion because 
of inherent drawbacks—catheter insertion and manipula- 
tion can be prolonged and usually require fluoroscopy, the 
anatomieally innate high risk of contamination and infec- 
tion,” and the danger of pelvic vein thrombosis and 
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embolism'* make it a poor choice. The percutaneous inser- 
tion of the Swan-Ganz catheter eliminates the reed for a 
bedside surgical procedure to establish satisfactory moni- 
toring of critically ill patients. The necessary im mobiliza- 
tion of the upper extremity and the variation of its venous 
anatomy, as well as the immediate and long-term compli- 
cations of the procedure, makes catheterizatior. through 
the antecubital veins a generally less reliable choice. 


We propose that venous cutdowns for the insertion of 
Swan-Ganz catheters should be avoided and that the 
antecubital vein should be used only when other routes are 
inaccess ble or in patients with bleeding diathesis in whom 
control of the hemorrhage at the bleeding site could be 
easily accomplished with a surgical suture. 


Jeanine M. Nehme, RN, provided technical assistance. Barbara J. Allman 
prepared the manuscript. 


References 


1. Swan HJC, Ganz W, Forrester JS, et al: Catheterization of the heart in 
man with the use of a flow-directed balloon tipped catheter. N Engl J Med 
283:447-451, 1970. 

2. Swan HJC, Ganz W: Use of balloon flotation catheters in critically ill 
patients. Surg Clin North Am 55:507, 1975. 

3. Civetta JM, Gabel JC, Gamer M: Internal jugular vein puncture with a 
margin of safety. Anesthesiology 36:622-623, 1972. 

4. Moorthy SS, Stoelting VK: A practical method of percutaneous intro- 
duction of Swan-Ganz catheters. J Indiana State Med Assoc 70:119-121, 
1977. 

5. Webre D, Arens JF: Use of the cephalic and basilic veins for introduc- 
tion of central venous catheters. Anesthesiology 38:389-392, 1973. 

6. Rodman GH, Civetta JM: Bedside pulmonary artery catheterization: 
Simplification of technique. Arch Surg 109:840, 1974. 

T. Lipp H, O'Donoghue K, Resnekov L: Intracardiac knotting of a 
flow-directed balloon catheter. N Engl J Med 284:220, 1971. 

8. Chun GMH, Ellestad MH: Perforation of the pulmonary artery by a 
Swan-Ganz catheter. N Engl J Med 284:1041-1042, 1971. 

9. Golden MS, Pinder T, Anderson WT, et al: Fatal pulmorary hemor- 
rhage complicating use of a flow-directed balloon-tipped catheter in a 
patient receiving anticoagulation therapy. Am J Cardiol 32:865-867, 1973. 


1196 Arch Surg—Vol 115, Oct 1980 


10. Lapia ES, Murray JA: Hemoptysis with flow-directed cardiac cathe- 
terization. JAMA 220:1246, 1972. 

11. Goodman DJ, Rider AK, Billingham ME, et al: Thromboembolic 
complications with the indwelling balloon-tipped pulmonary artery cathe- 
ter. N Eng? J Med 291:777, 1974. 

12. Foote GA, Schabel SI, Hodges M: Pulmonary complications of flow- 
directed balloon-tipped catheters. N Engl J Med 290:927-981, 1974. 

13. McLeud TC, Putman CE: Radiology of the Swan-Ganz catheter and 
associated 5ulmonary complications. Radiology 116:19-22, 1975. 

14. Katz JD, Cronean LH, Barash PG: Pulmonary artery flow guided 
catheters ir. the perioperative period: Indications and complications. JAMA 
237:2832-2834, 1977. 

15. Applefeld JJ, Caruthers TE, Reno DJ, et al: Assessment of the 
sterility of long-term cardiac catheterization using the thermodilution 
Swan-Ganz catheter. Chest 74:377-380, 1978. 

16. Kronoerg GM, Quan SF, Schlobohm RM, et al: Anatomic locations of 
the tips of pulmonary artery catheters in supine patients. Anesthesiology 
51:467-469, 1979. 

17. Gilsten A: Cannulation of the femoral vessels. Br J Anaesth 48:500, 
1976. 

18. Moncrief JA: Femoral catheters. Ann Surg 147:166, 1957. 


Swan-Ganz Catheter—Nehme 


for neurogenic atony of the urinary 
bladder with retention, higher titrated dosages 
may be needed (up to 200 mg/day) 





PE 
4n announces 


g 
URECHOLINE 


(BETHANECHOL CHLORIDE | MSD) 


when higher titrated dosages are indicated 


After titration, dosages as high as 50 mg t.i.d. © URECHOLINE, hyperthyroidism, pregnancy, 


S 50-m 


TABLETS 





or q.i.d. have been effectively employed in peptic ulcer, latent or active bronchial 
neurogenic atony of the urinary bladder as asthma, pronounced bradycardia or hypo- 
well as for the treatment of postoperative tension, vasomotor instability, coronary 
and postpartum nonobstructive 'functional) artery disease, epilepsy, and parkinsonism. 
urinary retention. URECHOLINE should not be used when 
æ Helps to initiate micturition and empty the strength or integrity of the gastro- 

the bladder. intestinal or bladder wall is in question or in 
= Helps to reduce the frequency of bladder the presence of mechanical obstruction. If 

catheterization. necessary, the effects of the drug can be 

Contraindicated in hypersensitivity to abolished promptly by atropine. 


Copyright © 1980 by Merck & Co., Inc. All rights reserved For a brief summary of prescribing information, please see following page. 


1197 


1198 


e50-m 


for neurogenic atony of the urinary 
bladder with retention, higher titrated dosages 
may be needed (up to 200 mg/day) 





TABLETS 


URECHOLINE 


(BETHANECHOL CHLORIDE | MSD) 





Contraindications: Hypersensitivity to Tablets URECHOLINE 
(Bethanechol Chloride, MSD) or to any component of Injection 
URECHOLINE; hyperthyroidism, pregnancy, peptic ulcer, latent 
or active bronchial asthma, pronounced bradycardia or hypoten- 
sion, vasomotor instability, coronary artery disease, epilepsy, and 
parkinsonism. Should not be employed when the strength or 
integrity of the gastrointestinal or bladder wall is in question, or in 
the presence of mechanical obstruction; when increased muscu- 
lar activity of the gastrointestinal tract or urinary bladder might 
prove harmful, as following recent urinary bladder surgery, 
gastrointestinal resection and anastomosis, or when there is 
possible gastrointestinal obstruction; in bladder neck obstruction, 
spastic gastrointestinal disturbances, acute inflammatory lesions 
of the gastrointestinal tract, or peritonitis; or in marked vagotonia. 


Warnings: The sterile solution is for subcutaneous use only. It 
should never be given intramuscularly or intravenously. Violent 
symptoms of cholinergic overstimulation, such as circulatory 
collapse, fall in blood pressure, abdominal cramps, »loody diar- 
rhea, shock, or sudden cardiac arrest are likely to occur if the 
drug is given by either of these routes. Although rare, these same 
symptoms have occurred after subcutaneous inject.on, and may 
occur in cases of hypersensitivity or overdosage. 

Precautions: Special care is required in patients receiving 
ganglion blocking compounds because a critical fall in blood 
pressure may occur; usually, severe abdominal syrr ptoms 
appear before there is such a fall in blood pressure. In urinary 
retention, if the sphincter fails to relax as the drug contracts the 


bladder, urine may be forced up the ureter into the kidney pelvis: 
if there is bacteriuria, this may cause reflux infection. 


Adverse Reactions: Abdominal discomfort, salivation, flushing 
ofthe skin ("hot feeling"), sweating. Large doses more commonly 
result in effects of parasympathetic stimulation, such as malaise, 
headache, sensation of heat about the face, flushing, colicky 
pain, diarrhea, nausea and belching, abdominal cramps, borbo- 
rygmi, asthmatic attacks, and fall in blood pressure. 


Atropine is a specific antidote. The recommended dose for 
adults is 0.6 mg (1/100 grain). The recommended dosage in 
infants and children up to 12 years of age is 0.01 mg/kg repeated 
every two hours as needed until the desired effect is obtained, or 
adverse effects of atropine preclude further usage. The maximum 
single dose should not exceed 0.4 mg. Subcutaneous injection of 
atropine is preferred except in emergencies when the intrave- 
nous route may be employed. When Injection URECHOLINE is 
used, a syringe of atropine sulfate should always be available. 
How Supplied: Tablets, containing 5 mg, 10 mg, 25 mg, or 50 mg 
bethanechol chloride each, in bottles of 100 and single-unit pack- 
ages of 100; Injection, 5 mg per ml, is a clear, colorless 

solution, and is supplied in boxes of 6 x 1-ml vials. M S D 





For more detailed information, consult your MERCK 
MSD representative or see full prescribing DOHME 
information. Merck Sharp & Dohme, Division of 

Merck & Co., INC., West Point, PA 19486 J9URO2(426) 


Oculoplethysmography/Carotid 


Phonoangiography 


Its Value as a Sereening Test in Patients 
With Suspected Carotid Artery Stenosis 


Blair A. Keagy, MD; William F. Pharr, MD; David D. Thomas; Donald E. Bowes, MD 


* A review of 291 carotid arteries that were subjected to both 
oculoplethysmocraphy/carotid phonoangiography (OPG/CPA) 
and arteriography showed that although 84% of the vessels that 
were narrowed less than 4096 were properly categorized by the 
noninvasive test, there was poor grading ability for lesions 4096 or 
greater, and an unacceptably high (40%) false-negative rate for 
marked carotid stenoses. This has been confirmed by others. 
Analysis of a 1£-item questionnaire that was returned by 12 
clinicians showed an unwarranted reliance on the OPG/CPA as a 
screening test in those patients without transient ischemic 
attacks. A large majority of responding physicians favored endar- 
terectomy in asymptomatic patients with lesions greater than 
70%, and the use of OPG/CPA prevented a substantial number of 
affected individuals from undergoing angiography and subse- 
quent corrective surgery. 

(Arch Surg 115:1199-1202, 1980) 


he oculoplethysmography/carotid phonoangiegraphy 

(OPG/CPA) examination is becoming an increasingly 
popular method for evaluating cases of patients with 
suspected extracranial cerebrovascular disease. Cur own 
vascular laboratory has performed 333 combined studies in 
the last six months compared with 287 such procedures in 
the previous half-year period. The water-filled OPG, as 
designed by Kartchner, uses the comparative timing of 
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simultaneously recorded pulse wave forms from bilateral 
corneal suction cups to detect decreased flow secondary to 
proximal stenotic lesions. The ophthalmic artery is the first 
branch of the internal carotid artery, and hemodynamical- 
ly notable lesions in the latter vessel will theoretically 
delay the arrival of the pulse wave as compared with the 
contralateral side. Visualization of this delay is aided by 
the simultaneous recording of an electronically derived 
difference between the right and left ocular pulse waves. 
Light opacity pulse sensors on both ears help to distinguish 
patients with symmetrical bilateral internal carotid dis- 
ease from those without the disease. CPA supplies oscillo- 
scope recordings of the duration and amplitude of carotid 
bruits at the low, middle, and high positions and enhances 
the effectiveness of the OPG. Accuracy rates of 90% or 
greater in predicting the presence and degree of stenosis 
of the internal carotid artery have been reported by some 
investigators."? 

Physicians representing all specialties have requested 
this study on their patients, though neurologists have used 
our facility most extensively. Some clinicians have ques- 
tioned the validity of the test and have had difficulty in 
applying the results to patient management decisions. In 
an effort to help resolve these problems, this study was 
undertaken. 

The purpose of the analysis was twofold. First, we 
wanted to determine how often the OPG/CPA examina- 
tion correctly identified those patients with substantial 
internal carotid artery disease and how accurate the 
assessment of its severity was as compared with carotid 
angiography. Second, we were interested in how those 
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practitioners using our laboratory most extensively applied 
the OPG/CPA results in the context of patient manage- 
ment. This was done with the aid of physician question- 
naires. The data were then combined to evaluate the 
OPG/CPA as a screening test. 


SUBJECTS AND MATERIALS 


Carotid arteriograms were performed on 563 patients between 
February 1978 and September 1979; 957 combined OPG/CPA 
studies were carried out during that same period. There were 153 
patients who underwent both examinations, and 291 arteries in 
148 of these persons were subjected to more detailed analysis. 
(Two patients were eliminated from the study because their 
OPG/CPA data were lost and three were eliminated for reasons 
stated in the “Methods” section. Five patients had one-sided 
arteriograms.) y 

A 15-item questionnaire was sent to 16 physicians, including 
three vascular surgeons, three neurosurgeons, five neurologists, 
and five cardiovascular medicine specialists. The questions cov- 
ered indications for arteriography in patients with varying OPG/ 
CPA results in a variety of clinical situations as well as the 
advisability of carotid endarterectomy in symptomatic and 
asymptomatic patients with different degrees of internal carotid 
artery stenosis. Twelve questionnaires were returned from four 
neurologists, one neurosurgeon, four cardiovascular medicine spe- 
cialists, and all three vascular surgeons. In a few instanees, not all 
questions were answered. 


METHODS 


The OPG/CPA results were obtained in the manner advocated 
by Kartchner, McRae, and associates at their training course in 
Tucson, Ariz.** All tests were performed by the chie? vascular 
laboratory technician, who is experienced in the technique and 
who attended that training course. All data were initially inter- 
preted by a staff vascular surgeon. For the purposes of this study, 
all of the CPA tests and representative portions of the OPG 
tracings were reviewed by another vascular surgeon without 
knowledge of the arteriogram results or the interpretazion given 
by the initial examiner. If this second reading disagreed in any 
way with the first, on either the OPG or the CPA at any level, the 
raw data were submitted to a third vascular surgeon. This 
occurred in 91 instances. Most disputes concerned the grading of 
the CPA bruits in one or more of the six positions. If two similar 
interpretations were not obtained after this process, a fourth 
opinion was rendered by the chief vascular laboratory technician. 
This was required in 29 cases. Four disagreements resulted in 
exclusion of that record from the study, but this occurred with only 
three patients. All examiners were experienced in interpretation, 
and three of the four had attended the training course held in 
Tucson. The criteria set forth by Kartchner and McRae were 
followed. All records were assessed without knowledze of the 
angiogram results or the opinions of the previous interpreters. 

In this study, all carotid arteriograms were performed and 
evaluated by the senior vascular radiologist. Angiograms of both 
sides of those patients who had had at least one internal carotid 
lesion that was interpreted as being between 25% and 75% stenotic 
were reviewed by a staff vascular surgeon, for a total of 82 sides. 
His findings were determined. by dividing the difference between 
the narrowest diameter at the site of stenosis and the diameter of 
the uninvolved lumen by the latter measurement. Both enteropos- 
terior and oblique views were reviewed, and areas of poststenotic 
dilation were not used to assess the normal lumen. The result was 
expressed as a percentage. The initial interpretation was not 
known to the second examiner. There was a disagreement as to the 
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SERV = Correct Identification by OPG/CPA 


Correlation of oculoplethysmographic/carotid phonoangio- 
graphic (OPG/CPA) findings with degree of stenosis as ascer- 
tained by carotid arteriography. TO indicates total occlusion. 


degree of stenosis in 20 patients. These films were then inter- 
preted by another vascular radiologist without knowledge of the 
previous two readings. In all cases, two of the three readings 
agreed as to the category the final result was placed in. (One set of 
roentgenograms was lost in processing, so the initial interpreta- 
tion was used.) 

The final grading of the combined OPG/CPA studies was again 
done according to the criteria of Kartchner and McRae. That is, 
the OPG was given a three-to-one preference over the CPA, except 
when a bruit extended into diastole and a grade 3 OPG did not 
become a grade 5 OPG because of the lack of a bruit. Bilateral 
stenoses seen on the OPG were generally interpreted as grades 4 
or 5. Correlations between angiography and OPG/CPA were based 
on separate consideration of each side. Data on patients with 
bilateral lesions were included in the data displays but were also 
analyzed and discussed separately. 

The patient’s symptoms were ascertained from the hospital 
charts and by direct questioning. They were then classified into (1) 
transient ischemic attack, (2) nonspecific symptoms, or (3) asymp- 
tomatic groups. 


RESULTS 


Overall results of the study are shown in the Figure. The 
final criteria for a correct correlation are more liberal than 
Kartchner’s original classification. Class A is equivalent to 
Kartchner’s grade 1 (< 40% stenosis), class B, to Kartchn- 
er’s grades 2 and 3 (40% to 69% stenosis), and class C, to 
Kartchner’s grades 4 and 5 (70% stenosis to total occlusion). 
Even with these less stringent specifications, the overall 
accuracy rate was 68%. By far, the largest number of 
patients fell in category A. That is, lesions that were less 
than 40% and were correctly identified by the noninvasive 
test. The accuracy rate in this subset was 84%. In contrast, 
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Table 1.—Circumstances for Request of Carotid Angiography* 


OPG/CPA 
Gradet 





“Relative to czuloplethysmography/carotid phonoangiography (OPG/CPA) and initial clinical observations. Data were obtained from physician 


questionnaires. 
TFor explanatien of grading system, see “Results” section. 


Table 2.—Indications for Carotid Endarterectomy* 


Endarterectomy 
Recommended 
% Stenosis by =m 
Symptoms Arteriography Yes No 
None Unilateral, 
>70 
None Unilateral, 
50-70 
Unilateral, 
>70 
None Bilateral 
>70 


*Based on arteriographic findings and initial clinical observations. Data 
were obtainec from physician questionnaires. No other surgery was 
planned. 


Nonspecific 


of those arteries narrowed by 40% or more, only 31% were 
placed in the proper OPG/CPA group. Nine of the 19 total 
occlusions (47%) fell in the OPG/CPA class C category, and 
only six would have been designated grade 5 in the 
Kartchner classification. 

The computed accuracy rate of the OPG/CPA interpre- 
tations that had been rendered by the initial examiners 
and that made portions of patient records official, as 
compared with the accuracy of the original angiegraphic 
readings, was 67%. The difference between this accuracy 
figure and that obtained during the study was not statis- 
tically significant, though the initial interpreters had a 
lower proportion of correct identifications of class A 
lesions (76% and a higher accuracy rate for lesions 40% or 
greater (46%). 

Twenty-four patients had bilateral internal carotid nar- 
rowings of 40% or more by angiography. Analysis of these 
48 sides showed correct identification of only one of the 18 
class B stenoses. There were 47% (14/30) of the class C 
lesions that were properly designated and 20 sides (42%) 
that were incorrectly interpreted as representative of class 
A. 

Thirty-se-en patients had unilateral arteriographic dis- 
ease greater than 40%. Twenty percent (2/10) of the class B 
stenoses were correctly identified, and 37% (10/27) of 
lesions greater than 70% were placed in the proper group; 
92% (34/37) of the contralateral uninvolved sides were 
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rightfully designated as representative of class A. (The 
discrepancy in number of sides between these two subsets 
and the overall data display is due to those patients who 
had one-sided arteriograms. The status of the contralateral 
vessel thus was not known.) 

It is clear from the aforementioned data that the 
predictive ability of the OPG/CPA for lesions greater than 
40% is poor. How, then, do clinicians use this information 
(Table 1)? All physicians said they would not obtain an 
arteriogram on a patient with an asymptomatic bruit who 
had a normal OPG/CPA, whereas two thirds would do so if 
the OPG/CPA indicated stenosis greater than 70%. Less 
than half opted for the invasive examination with a class B 
OPG/CPA reading. None of those responding indicated 
that angiography was the proper course in cases of 
patients with asymptomatic bruits and normal noninvasive 
examinations who were about to undergo major abdominal 
surgery, whereas three would recommend it in similar 
patients being readied for open heart surgery. All practi- 
tioners favored arteriography in those patients with tran- 
sient ischemic attacks regardless of the OPG/CPA find- 
ings. 

Many of those whose conditions were evaluated in our 
laboratory had global or nonspecific symptoms. The most 
common were dizziness, headache, vague bilateral vision 
problems, and generalized weakness. One half of the 
physicians questioned would not request angiography in 
this group of patients if the OPG/CPA report was class B, 
whereas ten of 12 would do so with a predicted class C 
lesion. All clinicians rejected the invasive study if the 
OPG/CPA was normal. 

Seven of 11 practitioners would recommend prophylactic 
carotid endarterectomy to asymptomatic patients with a 
unilateral stenosis greater than 70% (Table 2), whereas 
only one third would do so in patients with 50% to 70% 
narrowing. Nine of 11 practitioners indicated that endar- 
terectomy was the proper course in those patients with 
nonspecific symptoms and a 70% or greater arteriographic 
narrowing. 


COMMENT 


Our own low success rate in correctly delineating stenot- 
ic lesions of the carotid artery noninvasively is disturbing, 
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and the overall accuracy rates set forth in some other 
published reports (86% to 98%)"*5-" ean be misleading. Most 
studies are heavily weighted with cases of normal vessels 
and those with narrowings less than 40%, an area where 
our own predictive ability was the highest at 84%. These 
severely skewed patient populations will elevate the total 
accuracy figures and will tend to obscure the poorer correct 
categorization of higher-grade stenoses. For example, 
Satiani et al’ set forth an 86% total success rate yet 
correctly identified less than 58% of those angiographic 
lesions that were 40% to 70%, and Meade's* 96% accuracy 
figure must be contrasted with a 71% (22/31) grading 
ability for lesions greater than 40% (note that his catego- 
ries were similar to Kartchner’s). In addition, the criteria 
used for a successful interpretation greatly affect accuracy 
rates. Had we chosen to display our ability to differentiate 
angiographic lesions less than 60% from those 60% or 
greater, as did Ginsberg et al,' our success rate in the first 
category would have been 93%, and our overall level of 
correct responses would have been 84%. 

For the reasons just stated, there is not enough emphasis 
on the fact that many of the high-grade stenoses are 
missed with this noninvasive test. Thirty-five of the 87 
(40%) lesions 40% or greater were not uncovered in our 
series, and a very disturbing 16/59 (27%) of the narrowings 
70% or more were incorrectly interpreted as being class A. 
This is confirmed by Blackshear and associates? who 
reported a 58% false-negative response for lesions 50% to 
99%, and high-grade lesions were correctly identified in 
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only 53% (1/13) of the vessels. They concluded that the test 
was not of sufficient accuracy to be used in the evaluation 
of carotid artery disease. 

The questionnaires showed that no clinicians pursued 
angiography in asymptomatic patients and in those with 
nonspecific symptoms if the OPG/CPA was class A, and 
approximately one half did so with a class B reading. This 
means that a substantial number of persons with com- 
promised vessels did not get an arteriogram. This adverse- 
ly influences the number of patients beneftting from 
surgery. For example, there were 59 sides in 47 patients 
with angiographic stenoses greater than 70%. If we exclude 
the 19 total occlusions, and assume equal distribution of 
patients among the physicians responding to the question- 
naire, then endarterectomy would have been recommended 
for 25.4 of the remaining 40 sides, even if all had been 
asymptomatic. However, again based on the questionnaire 
results, only 16.9 sides would even have been evaluated by 
angiography if the OPG/CPA was the sole criterion for 
this decision. Thus, many of the potentially operable 
lesions would have remained untreated on the basis of 
erroneous OPG/CPA readings. Initial clinieal observation, 
of course. compensates for some of the errors of noninva- 
sive testing (transient ischemic attacks and global ischemic 
symptoms). Our data thus indicate that the heavy reliance 
that the clinicians who were questioned placed on the 
OPG/CPA as a means of selecting patients without tran- 
sient ischemic attacks for arteriography is unwarranted 
and that its value as a screening test is overrated. 
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Postponement of Operations 


Its Prevention in Patients Found tc Be Mildly Hypertensive 


J. Antonio Aldrete, MD, MS, Yagoda Franatovic, MD. MS 


è Changes of arterial blood pressure (ABP) and heart rate 
(HR) occurring during anesthesia and in the immediate postop- 
erative period were recorded in three groups composed of 30 
hypertensive patients each, having noncardiac surgery. Group 1 
was untreated, group 2 received 100 mg of phenytoin orally the 
evening before and on the morning of the operation, whereas 
group 3 received 200 mg of phenytoin orally at the same 
intervals. During anesthesia and in the recovery room, there were 
more moderate and severe alterations of ABP and HR in the 
control group than in the treated groups, with the only statistical- 
ly significant differences being those between group 1 and group 
3. This pattern continued for up to 24 hours after surgery. The 
administration of 200 mg of phenytoin orally the night before and 
on the morning of surgery seems to provide greater hemody- 
namic stability to mildly hypertensive patients during he surgical 
and anesthetic experiences. 

(Arch Surg 115:1204-1206, 1980) 


he finding of arterial hypertension the day before 
surgery in a patient scheduled to undergo an elective 
operation has motivated immediate and aggressive antihy- 
pertensive therapy, postponement of the procedure, or the 
acceptance of the increased risk that is incurred when 
anesthesia and surgery are conducted under these cireum- 
stances.' Although the decision of whether to proceed with 
or postpone surgery may be influenced by the cost to the 
patient and the inconvenience to the parties involved, it 
should be kept in mind that the safety of the patient must 
be paramount. 
Assuming that patients with labile hypertension may be 
untreated, or even when treated may be out of control, it is 
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desirab’e to have these patients in optimal physical condi- 
tion before they enter the operating room. Since all of the 
alternatives listed previously may bring about either tacti- 
cal proklems or medical complications, we have studied the 
effectiveness of phenytoin as a preoperative medication 
for treatment of the elevated blood pressure (BP) and 
prevention of complications during and immediately after 
anesthesia. 


METHODS 


Three groups of 30 adult hypertensive patients each were 
included in the study. Their mean ages, sexes, hospital admission 
BPs, diagnoses, and the therapies used are given in Table 1. 

Informed consent was obtained from hypertensive patients 
scheduled for elective surgery, who were within the American 
Society of Anesthesiologists’ physical status classification 2 or 3. 
In group 1 (control), arterial BPs were taken by means of a 
sphygmanometer using the Riva-Rocci method before induction, 
at least every five minutes during anesthesia, and every 15 
minutes during the patient’s stay in the recovery room. Heart rate 
was alse monitored throughout. 

Changes in arterial BP of between 15% and 30% of the preanes- 
thetic level were considered moderate, while changes of more than 
30% were labeled severe, whether hypertension or hypotension. 
Similarly, the frequency of episodes of tachycardia or bradycardia 
in excess of 20% of the preanesthetic levels, as well as of cardiac 
arrhythmias, were recorded. 

Group 2 encompassed 30 hypertensive patients with the same 
characteristics, who received 100 mg of phenytoin, orally, the 
evening before surgery, and another 100 mg the morning of 
surgery, at least two hours prior to induction. Group 3 was similar, 
but these individuals received 200 mg of phenytoin, orally, the 
night before and again the morning of surgery. 

In the postoperative period, arterial BP and heart rate were 
recorded every four hours for the remainder of the hospitaliza- 
tion. 

All groups were monitored in the same fashion and received 
general anesthesia with a variety of agents, according to the 
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indications neted by the anesthesiologist and to the type of 
operation to be performed. The alterations of BP and heart rate 
observed during and immediately after surgery were subjected to 
statistical amarysis by the x° method. 


RESULTS 


The distributions of age, sex, type of arterial hyperten- 
sion diagnosed, mean admission BP levels, and physical 
status are given in Table 1. No significant differences were 
noted among the three groups. During anesthesia and 
surgery, ther» were more alterations of BP in the control 
group than in the treated groups; however, only the 
differences between groups 1 and 3 were statistically 
significant (F < .05) in terms of episodes of decreases of 
BP between 15% and 30% of the control levels and of 
increases of more than 30% (Table 2). During the recovery 
room stay, the untreated patients also had a higher inci- 
dence of BP changes, mostly hypertensive episodes both 
moderate anc severe (Table 3), statistically significant in 
number when compared with those occurring in patients 
receiving 200 mg of phenytoin (group 3). 

Similarly, enanges of heart rate were more common in 
the control group, being evident as tachycardias of more 
than 20% abeve preanesthetic levels during and after 
anesthesia (P < .05), as given in Table 4. Premature ven- 
tricular contractions occurred only in two patients ef the 
untreated group during anesthesia, and in one of those 
same patients in the recovery room, all of them coinciding 
with hypertensive episodes of BP more than 30% above 
preanesthetic values. 

During the first 24 hours after surgery, elevated BPs 
were noted im 19, 11, and 6 of the patients included in 
groups 1, 2, end 3 (P< .05 between groups 1 and 3). 
Thereafter, isclated elevated BP readings were found in 
12, 10, and 11 patients. No significant alterations of heart 
rate were noted after discharge from the recovery room in 
any of the patients studied. No side effects attributable to 
phenytoin therapy were observed in any of the treated 
patients. 


COMMENT 


Prys-Roberts et al^? conducted a series of clinical studies 
in anesthetized hypertensive patients, concluding that 
patients with uatreated or inadequately treated hyperten- 
sion were at greater risk of hypertension during anesthe- 
sia and of associated myocardial ischemia. However, Gold- 
man and Caldera,’ reviewing retrospectively the potential 
risk that arterial hypertension may have added to patients 
undergoing anesthesia and noncardiac surgery, found lack 
of correlation between the preoperative systolic or diascolic 
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Table 1.—Age, Sex, and Diagnosis in Hypertensive Patients 


Sex Diagnosis Mean Blood Pressure Physical Status 

———— Age ——áM—— RA at Admission, 
Group M F Mean, yr Labile Essential Other mm Hg 2 3 
1 (N = 30) 12 18 48.7 24 3 166/98 17 13 
2(N = 30) 16 14 45.5 26 3 171/101 16 14 
3(N = 30) 14 16 51.7 25 2 164/96 14 16 










Table 2.—Deviations of Arterial Blood Pressure From 
Preanesthetic Levels During Anesthesia 







Decrease Increase 











Group 15%-30% > 30% 15%-30% > 30% 





*P « 05. 


Table 3.—Deviations of Arterial Blood Pressure From 
Preanesthetic Levels During Recovery Room Stay 


Decrease Increase 











Group 1596-3096 > 30% 15%-30% > 30% 
3(N = 30) 0 0 1* 1 





*P «. .05. 









Table 4.—Deviations of Heart Rate 
From Preanesthetic Levels 





During Anesthesia In Recovery Room 


— o ——————— 










Decrease Increase Decrease Increase 
> 20% > 20% > 20% > 20% 


*P =< 05: 


pressures and the development of cardiac arrhythmias, 
ischemia, or failure during anesthesia, or postoperative 
renal failure. 

Nevertheless, the results of this study confirm the initial 
observations made by Prys-Roberts et al. When phenytoin 
was administered prophylactically before surgery to 
hypertensive patients, there was a lower incidence of BP 
and heart rate changes, but the differences were only 
statistically significant when comparisons were made 
between the untreated group (1) and the group receiving 
200 mg of phenytoin the evening before and the morning 
of surgery (group 3). Stabilization of elevated arterial BP 
was first commented on in an editorial describing how 
phenytoin reduced hypertension in a young man without 
affecting mental activities.’ Rose et al' indicated the 
possible influence of phenytoin on the corticotropin-releas- 
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ing factor, since hypertensive patients successfully receiv- 
ing phenytoin therapy had a paradoxical response to 
dexamethasone. 

In genetically hypertensive rats, usually having a defi- 
ciency of norepinephrine in the hypothalamus, phenytoin 
lowered BP to a normal range, along with a proportional 
increase in hypothalamic norepinephrine level? More 
recently, Dadkar et al'^ found in spontaneously hyperten- 
sive rats that five days of phenytoin therapy lowered BP 
and increased noradrenaline concentrations in zhe hypo- 
thalamus. 

Other modes of action of phenytoin in hypertension may 
be the modulation of sympathetic nerve fibers that other- 
wise would fire dysrhythmically, based on the stabilization 
of excitable membranes." The actual effect of phenytoin 
on the renin-angiotensin release axis has not as yet been 
studied, though it certainly deserves further investiga- 
tion. 

Whatever the protection afforded by phenytoin, in the 
doses given it seemed to be temporary, since there was a 
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statistically significant difference in the hypertensive 
readings found between group 1 and 3 within 24 hours 
after surgery. Thereafter, there were no significant differ- 
ences among the three groups. 

The cancellation of an elective surgical procedure in a 
patient unexpectedly found to have labile hypertension is 
certainly disturbing, usually leading to a waste of hospital 
beds, increased costs, and disruption of time schedules for 
both patients and hospital personnel. The simple expedient 
of pretreating these patients with 200 mg of phenytoin the 
evening before and the morning of surgery seems to be an 
effective measure in preventing hemodynamic instability 
during anesthesia and in the immediate postoperative 
period, without apparent added risk. This should not, 
however, obscure the essential priority, that a complete 
workup and adequate treatment are the optimal manage- 
ment of the long-term hypertensive patient contemplating 
surgery. Emphasis should be placed on what is safest for 
the patient, rather than on what is most expedient for the 
care-givers. 
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Effect of Cholecystectomy 
on Cold Insoluble Globulin 


Angela B. Robbins, MD; Jan E. Doran, PhD; Andy C. Reese, PhD; Arlie R. Mansherger, Jr, MD 


* Levels of cold insoluble globulin (CIG), also called opsonic 
a, surface-binding glycoprotein, humoral recognition factor, and 
fibronectin, are depressed as a result of major trauma. This 
protein normally promotes the phagocytosis and removal of 
abnormal particies and bacteria by cells of the recticuloendothe- 
lial system. Although CIG depends on macrophages es the 
effector cells for its opsonic function as is true of both antibody 
and complemen:, CIG is neither part of nor dependent on these 
systems for its opsonic activity. Using a new, rapid bioassay, we 
have demonstra:ed that in humans subjected to operative trau- 
ma, circulating CIG levels are considerably depressed in the 
early hours after operation and return to normal within 24 hours. 
The observed decreases in titer varied in extent, time of onset, 
and duration. Cantinuing study is designed to determine poten- 
tial correlation between initial levels of CIG, decreases ir titer 
resulting from aperation, and the incidence of postoperative 
infection. 

(Arch Surg 115:1207-1209, 1980) 


epression cf reticuloendothelial activity is known to 
oecur after major episodes of blunt trauma, hemor- 
rhagie and septic shock, thermal burns, as well as in 
cachectic states and states of advanced malignant neo- 
plasm.'* Concomitant with this reticuloendothelial dys- 
function, there is a depression of a naturally occurring 
opsonin, cold insoluble globulin (CIG). This protein normal- 
ly promotes the phagocytosis and removal of abnormal 
particles and bacteria by cells of the reticuloendothelial 
system (RES). 
What part do2s the depression of this substance after 


Accepted for publication May 2, 1980. 

From the Departments of Surgery (Drs Robbins, Doran, and Mansbenger) 
and Cell end Molecu ar Biology (Dr Reese), Medical College of Georgia, 
Augusta. 

Reprint requests tc Department of Surgery, Medical College of Georgia, 
Augusta, GA 30912 (Dr Mansberger). 


Arch Surg—Vol 115, Oct 1980 


operative trauma play in the incidence of postoperative 
wound infeetion? As a logical first step toward an answer 
to this question, this article describes the effects of a 
single, well-defined surgical procedure, cholecystectomy, 
on CIG levels. This will provide the basis for further 
studies correlating the extent of depression and length of 
time required for recovery to preoperative levels with 
postsurgical infection rate. In addition, CIG levels were 
quantified using a simple, reproducible agglutination 
assay that may be useful in rapid screening of clinical 
serum samples. 


MATERIALS AND METHODS 


Twenty adult patients known to have cholelithiasis were the 
subject of this study. All had an elective cholecystectomy through 
a right upper quadrant oblique, transverse incision. All had 
operative cholangiography performed but none required common 
duct exploration. None were given blood or blood products prior to, 
during, or after operation. 

Blood sampies were collected in 10-mL specimen tubes one-half 
hour before the operation and at 2,4,8, and 24 hours postoperative- 
ly. Serum samples were collected and stored in the presence of 
0.01% 2-mereaptoethanol until they were assayed. In general, 
samples were assayed for CIG activity within 24 hours of collection 
of the last sample. The CIG activity in serum is stable for at least a 
month when stored in this manner (unpublished observations of 
two of us [A.C.R. and J.E.D.], October 1979). 

Human serum albumin or gelatin was covalently bound to 
polystyrene beads (0.81-um diameter) by a modification of the 
carbodiimide reaction of Barker et al? Briefly, 0.5 mL of a 10% 
(weight/volume) suspension of beads was washed twice in 0.995 
NaCl (saline) and resuspended in 0.5 mL of saline. Solutions of 
1-cyclohelyl-3(2-morpholinoethyl)-carbodiimide ^ metho-p-toluene 
sulfonate (30 uz in 0.1 mL of saline) and either gelatin or albumin 
(both 12 ug in 9.1 mL of saline) were added to the beads and the 
mixture was incubated for 30 minutes with shaking. Nonreacted 
active sites were blocked by the addition of 1 mg of gelatin or 
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Table 1.—Operation Cholecystectomy: 
Titers of Cold Insoluble Globulin 


Postoperative, hr 


8 
1:4 1:16 1:15 
1:32 1:32 


1:16 1:16 
1:16 1:16 1:32 


1:32 1:32 1:64 Nee 
1:32 1:16 176 1:32 


1:32 1:32 
1:8 1:32 


1:8 1:4 1:16 1:32 ut 





Table 2.—Summary and Statistical Evaluation cf Serum 
Cold Insoluble Globulin Titers 


Postoperative, hr 
—————————————— 


Preoperative 2 8 24 
1:16-1:32 t E 1:16 1:16-1:32 


Mann-Whitney 

U test 

(n, n, = 20) disc 62.5 67 104 195 
P (one-tailed 

test) five < 001 < .001 <.01 NS 





albumin, respectively. After an additional 30 minutes of incuba- 
tion, the beads were washed two times with Krebs-Ringer phos- 
phate (KRP) buffer (pH, 7.3) and resuspended in 4.5 mL of 
KRP. 

The assay for CIG is a modification of the agglutination assay 
of Check et al.* To 10 x 75-mm glass tubes are added in order the 
following: 150 uL of KRP buffer (pH, 7.3); 50 uL of serially diluted 
serum; 10 uL of heparin sodium (1,000 IU/mL of heparin sodium 
[Panheprin]); and 50 uL of gelatin-coated latex beads. The tubes 
are incubated at 37 °C for 60 minutes followed by eentrifugation 
at 150 g for five minutes at room temperature. The pellet is 
resuspended by gentle swirling and the agglutinat:on of beads is 
scored from 0 (no agglutination) to 5 (single, solid sheet). The end 
point is taken as that dilution of serum that gives a score of 2. 
(Albumin-coated beads do not agglutinate in this assay.) 


RESULTS 


The serum CIG titers of the 20 patients involved in this 
study are given in Table 1. The titer at 48 hours was such 
that it tended to add little information beyond that given 
by the 24-hour sample. Therefore, this sample was collected 
only when 48-hour blood samples were obtained for other 
routine tests or in the one case (patient 16) in whom the 


1208 Arch Surg—Vol 115, Oct 1980 


Chart depicting left shift of cold 
insoluble globulin (CIG) titers 
after operation. Depression of 
CIG titers is significant to 
P < .001 level. 
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CIG level at 24 hours was still noticeably depressed below 
the preoperative level. The significance (as calculated by 
the Mznn-Whitney U test) of the variation in serum titers 
at different times after surgery is given in Table 2. As can 
be seen, the decrease in titer at two and four hours is 
significant (P = .001 and P= .001, respectively) when 
compared with the preoperative levels. 

The results of this study are also presented graphically 
in the Figure. This presentation makes the variation in 
serum CIG levels after surgery very apparent, ie, a shift in 
titer to the left (indicative of lower serum concentrations) 
at twe and four hours after surgery followed by a gradual 
return to or above preoperative levels. 


COMMENT 


Cold insoluble globulin, also known as plasma fibronec- 
tin, was first identified as a component of normal plasma 
by Morrison et al in 1948.° It has been shown to be involved 
in several different types of activities and has been 
isolated from several sources (reviewed by Yamada and 
Older’). Within recent years, CIG has been shown to be 
identical to opsonic a, surface-binding glycoprotein, a 
factor necessary for normal RES function.’ The CIG 
opsonizes gelatin-coated particles? aggregated mem- 
branes of several tissues,” and some types of bacteria” for 
removal by the fixed phagocytic cells of the RES. In 
addition, nonsessile tissue macrophages, eg, normal resi- 
dent peritoneal macrophages, also phagocytize CIG opso- 
nizec targets." Although CIG depends on macrophages as 
the effector cells for its opsonic function as is true of both 
antibody and complement, CIG is neither part of nor 
dependent on these systems for its opsonic activity.‘ 

Cireulating levels of CIG are greatly reduced after 
various traumas including burns," multiple fractures,” 
noninvasive blunt trauma,’ operative trauma,’ hemor- 
rhagic shock, or advanced malignant neoplasm,” with 
subsequent depression of host defences.'*"* Unless the 
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amount of tissu» damage is massive, eg, a burn, seram CIG 
levels usually return to normal or above within 24 hours 
after trauma.’ However, CIG levels in the aforementioned 
studies were determined with an assay system based on 
the uptake of = colloidal lipid suspension by a rat liver 
slice,* which may not measure true opsonic activity." In 
some cases, the CIG depression has been confirmed using a 
rocket immunoe.ectrophoresis assay. However, this assay 
measures all immunoreactive CIG levels without regard to 
their biological activity. 

The results given in Table 1 and the Figure confirm that 
there is a significant depression in serum CIG level after a 
single, relatively defined surgical procedure in humans. 
Although there was variation among the patients, CIG 
depression is evident at two hours after surgery and 


reaches its lowest level at four hours, after which CIG 
levels begin to return to normal. Previous studies of 
surgical trauma-induced CIG depression used either a 
rat-model system? or were done on patients undergoing 
elective abdominal surgery for a variety of pathological 
conditions. The observed CIG depression varied in extent, 
time of onset, and duration in such a way that it was 
difficult to determine which factors affected the levels. 

In a continuing study of patients undergoing cholecys- 
tectomy for cholelithiasis on whom intraoperative cholan- 
giography is performed and who receive no blood or blood 
products prior to, during, or after operation, we will 
attempt to demonstrate whether there is a correlation 
between opsonie (CIG) depression and postoperative 
wound infection. 
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ASSURE YOUR TRAVELING 
PATIENTS A BON VOYAGE 


The AMA’s new booklet, 


PHYSICIAN'S GUIDE TO 


MEDICAL ADVICE FOR OVERSEAS TRAVELERS, was 
developed to help practicing physicians render pre- 
ventive medical services to traveling patients. 







It provides a weath of information, such as 
how to protect patients against tropica! 
diseases, time zone changes, parasites 
and complications of existing hand- 
icaps. Plus what to advise abou: 
diets, immunizations, and overseas 
medical care. 
To order your copy (60€ ea.) of this 
new guide, OP-411, write: Order Dept., 


AMA, P.O. Box 821, Monroe, WI 53566. Allow 


4-5 weeks for delivery. 





ENSURE* Liquid Nutrition — 
complete, balanced nutrition (1 Cal/m 
for most surgical patients. 


ENSURE? PLUS 

High Calorie Liquid Nutrition — 
more nutrition (1.5 Cal/ml) in less 
volume to help meet the nutritional 
demands of severe stress and traum: 


ENSURE* OSMOLITE® 

Isotonic Liquid Nutrition — 

the first ready-to-use isotonic liquid 
feeding (1 Cal/ml) for patients 
particularly sensitive to hyperosmolar 
feedings. 


VITAL* Nutritionally Complete, 
Partially Hydrolyzed Diet — 

a new dimension in enteral feeding 
(1 Cal/ml) for patients with impaired 
gastrointestinal function. 


ROSS LABORATORIES 
COLUMBUS, OHIO 43216 
ROSSG Division of Abbott Laboratories. usa 


Protein-Calonie Crisis 
Well-nourishee patients generally 
withstand the stress of uncomplicated 
surgery and recurn to full activity 
following a reletively short, prédictable 
convalescence. 


Not all patiente are so fortunate, 
however. Some confront surgery 
debilitated by malnutrition. Others 
undergo surge*v with only marginal 







reserves of body cell mass. These are 
patients at nutritional risk—patients for 
whom pronounced weight loss, 
impaired wound-healing, suppressed 
immunocompetence, and increased : 
susceptibility to infection are imminent 
possibilities in the postoperative 
period. 


How many patients are affected? 
Recent studies have concluded that as 
many as 50% of a given surgical 
population and 44% of a general 
medical population may be affected by 
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protein-calorie malnutrition.1.2 
Certainly, the need for aggressive 
nutritional support has been 
documented. 


When your assessment of a patient's 
nutritional status indicates that 
depleted nutritional reserves must be 
replenished prior to surgery or that 
additional protein and energy are 
required postoperatively, specify 

the Ross Medical Nutritional System. 


1. Bistrian BR, Blackburn GL, Hallowell EH, et al: Protein 
Status of general surgical patients. JAMA 230:858-860. 
1974 

2. Bistrian BR, Blackburn GL, Vitale J, et al: Prevalence of 
malnutrition in general medical patients. JAMA 
235:1567-1570, 1976 
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Choledochoduodenostomy 


Importance of Common Duct Size and Occurrence of Cholangitis 


Matthew A. Kraus, MD, Stuart D. Wilson, MD 


* Choledochoduodenostomy was performed in 68 patients. In 
these cases, we attempted to determine any correlation between 
the size of the common duct and subsequent cholangitis. Follow- 
up information was available in 64 (9496) of the cases, with a 
mean follow-up of three years. The most common indication for 
choledochoduodenostomy was choledocholithiasis. Prior biliary 
surgery was used in 33 (4896) patients. Benign disease was 
present in 51 patients, and 17 patients had malignant neoplasms. 
The mean size of the common duct was 2.1 cm and the range 
was 1.0 to 4.0 cm. Only two patients (2.896) experienced episodes 
of cholangitis after choledochoduodenostomy and both of these 
patients had a common duct that measured less than 1.6 cm at 
the time of anastomosis. Other procedures than choledocho- 
duodenostomy should be considered when common duct size is 
less than 1.6 cm. 

(Arch Surg 115:1212-1213, 1980) 


holedochoduodenostomy was first described by Riedel’ 
in 1892. During the last several years, reports have 
reviewed successful experiences with choledochoduodenos- 
tomy, and the procedure consequently has gained increas- 
ing popularity among surgeons. Although originally biliary 
enteric anastomoses were believed to predispose to cholan- 
gitis, this has not been confirmed, and choledochoduode- 
nostomy is now considered to be a safe, reliable procedure 
for a number of both benign and malignant conditions. The 
two prime contraindications to its construction are the size 
of the common duct and the size of the choledochoduodenal 
stoma that is created. To our knowledge, no specific data 
evaluating these potentially limiting factors have been 
published. Since the size of the common duct is easier to 
measure than that of the choledochoduodenal stoma, and 
since this information is available before the anastomosis 
is constructed, common duct size would seem to be the most 
important determining factor when considering choledo- 
choduodenostomy. The following is a review of 68 cases 
whose subsequent postoperative complication and cholan- 
gitis rates are correlated with common duct size at the time 
of operation. 


METHODS 


Choledochoduodenostomy was performed in 68 patients during 
the decade of 1965 to 1975 at the Milwaukee County General 
Hospital and the Woods Veterans Administration Hospital. There 
were 42 men and 26 women. The mean age was 66 years (Table 1). 
The indication for surgery was benign disease in 51 patients and 
malignant disease in 17 patients. The most common indication was 
choledocholithiasis (41/68) (Table 2). Prior biliary tract surgery 
was used in 33 (48%) of patients, and 18% of these had at least two 
prior operations. Common duct size was measured and recorded in 
the operative records of 40 patients. The mean size was 2.1 cm, 
with a range of 1.0 to 4.0 cm (Table 3). 

A lateral side-to-side choledochoduodenostomy was performed 
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in either one or two layers, depending on the surgeon's preference. 
No stents were used through the anastomoses. A cholecystectomy 
was routinely performed, if not done previously. 


RESULTS 


There were six cases of prolonged postoperative biliary 
leaks (defined as more than ten days); three of these closed 
with conservative management, and three patients ulti- 
mately died of sepsis and associated problems. There was 
no correlation between common duct size and postopera- 
tive biliary leak. 

The operative mortality was 11.8% (8/68) overall, 7.8% 
(4/51) for patients with benign disease, and 23% (4/17) for 
patients with malignant disease. Follow-up information 
was available for 64 (94%) of patients. These patients were 
observed up to ten years; mean follow-up was 36 months 
for benign disease and 9.3 months for malignant disease. 

There were two cases of postoperative cholangitis. The 
first occurred in an 80-year-old man who was operated on 
for ascending cholangitis with a choledochoduodenal fistu- 
la and choledocholithiasis. The fistula was taken down and 
a cholecystectomy and choledochoduodenostomy  per- 
formed. The diameter of the common duct was 1.5 em. The 
patient has had two episodes of cholangitis, two and three 
years after operation, respectively, that responded to 
antibiotic treatment. An upper gastrointestinal (GI) tract 
film series failed to demonstrate barium in the biliary 
tract. The second patient was a 68-year-old woman who 
originally had a cholecystectomy and common duct explo- 
ration. One month following the procedure, cholangitis 
developed, and at reoperation she was found to have 
retained a common duct stone. Consequently, a choledocho- 
duodenostomy was performed. Her common duct measured 
1 cm. Cholangitis developed eight months postoperatively 
and responded to antibiotic therapy. An upper GI tract 
film series revealed no barium in the biliary tract. 


COMMENT 


The incidence of postoperative cholangitis following 
cholecochoduodenostomy has remained remarkably low in 
recent reviews, ranging from 0% to 495.*? Collected reviews 
reveal a rate of dates ipsae cholangitis to be 0.4%* and 
0.8%.° 

Many investigators believe that the primary cause of 
this complication is the size of the choledochoduodenal 
stoma, and the recommended range of minimal anastomot- 
ic size is from 1.5 to 3.0 cm.?* Others believe that the size of 
the common duct is the important determinant. Stuart and 
Hoerr^ believe that “it is unwise to attempt a choledocho- 
duodenostomy with a normal common duct.” White’ stated 
that the minimum diameter of the duct should be 10 mm. 
Kune stated his amazement “at the naivety of surgeons 
who recommend large stomas of arbitrary size and ignore 
the size of the common bile duct.” He further stated that 
“it is clear that the effective size of the opening can never 
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Table 2.—Indications for Surgery 
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*Primary common duct stone is defined as occurring at original cperation or less than one year after original operation. 





+Secondary common duct stone is defined as occurring more than one year after origina! operation. 


be wider than the diameter of the common bile duct, 
irrespective of the size of the anastomotic stoma. It is for 
this reason that the operation is contraindicated in bile 
ducts smaller than 10 mm in diameter.” Most authors take 
an intermediate position and implicate both the common 
duct and stomal size. Capper’ stated, "It is essential that 
the stoma should be 2.5 centimeters long... in practice, a 
transverse common duct diameter of 10 mm or more is 
essential.” Madden et al‘ stated, "The most important 
factor to be stressed for a successful outcome is that the 
stoma is adequate in size ..., the minimal size of the duct 
for the operation to be performed should be 12 mm. It 
cannot be overemphasized that choledochoduodenostomy is 
contraindicated when the common duct is not dilated.” 
Degenshire* stated, "Two absolute requisites are evident. 
The common duct must be dilated and the anastomoses 
must be made no less than 2.5 em in its longest diameter." 
Freund et al^ stated that "the traditional objection to the 
procedure does not seem valid when the choledochoduode- 
nostomy is rightly indieated, the common bile duct is 
dilated, and a wide enough anastomosis is constructed." 
We agree with Kune and others, who believe that the 


important factor in the ultimate success of a choledocho- 
duodenostomy is common duct size and not the anastomot- 
ic size. Although common duct size and ultimate stomal size 
are integrally related and stomal size may be a theoretic 
determining factor, we believe that a common duct of small 
diameter is the ultimate limitation in creating a choledo- 
ehoduodenal stoma of adequate size. 

The 2.8% incidence of cholangitis in this series again 
reemphasizes the overall low incidence of this complication. 
Of importance is that both our cases of cholangitis occurred 
in patients with small common ducts at operation, 1.5 and 
1.0 em, respectively. Although no patients with a common 
duct diameter greater than 1.5 em had cholangitis, in 22% 
(2/9) of patients with ducts smaller than 1.6 cm cholangitis 
ultimately developed. 

Choledochoduodenostomy is a satisfactory procedure 
with excellent long-term results and its use is recom- 
mended in a variety of benign and malignant diseases of 
the biliary tract. We advocate measuring the size of the 
common duct in all patients considered for choledochoduo- 
denostomy. If the diameter is less than 1.6 cm, considera- 
tion should be given to another procedure. 


References 


1. Riedel BMCL: Erfahrungen uber die gallensteinkheit mit und ohne 
icterus. Berl Hirschwald 1892. pp 116-119. 

2. Capper WM: External choledochoduodenostomy: An evaluation of 125 
cases. Br J Surg 49:292-800, 1961._ 

3. Johnson AG, Stevens AE: Importance of the size of the stoma in 
choledochaduodenostomy. Gut 10:68-70, 1969. 

4. Madden JL, Chun JY, Kandalaft S, et al: Choledochoduodenostomy: An 
unjustly maligned surgical prccedure? Am J Surg 119:45-54, 1970. 

5. Thomas CG Jr, Niehalson CP, Owen J: Effectiveness of choledocho- 
duodenostemy and transduodenal sphincterotomy in the treatment of 
benign obstruction-of the common duct. Ann Surg 113:845-856, 1971. 

6. Stuart M, Hoerr SO: Late results of side-to-side choledochoduodenosto- 


Arch Surg—Vol 115, Oct 1980 


my and transduodenal sphincterotomy for benign disorders. Am J Surg 
123:67-12, 1972. 

7. White TT: Indications for sphincteroplasty as opposed to choledocho- 
duodenostomy. Am J Surg 126:165-170, 1973. 

8. Kune GA: Current Practice of Biliary Tract Surgery. Boston, Little 
Brown & Co, 1972, pp 367-375. 

9. Degenshire GA: Choledochoduodenostomy: An 18-year study of 175 
consecutive cases. Surgery 76:319-324, 1974. 

10. Freund HA, Charuzi I, Granit G, et al: Choledochoduodenostomy in 
the treatment of benign biliary tract disease. Arch Surg 112:1032-1034, 
1977. x 


Choledochoduodenostomy—Kraus & Wilson 1213 


Indications and Accuracy 


of Operative Cholangiography 


Timothy J. Pagana, MD, LeRoy H. Stahlgren, MD 


* We have demonstrated that operative cholangiography can 
be done accurately, rapidly, and without any increase in morbid- 
ity. We recommend that operative cholangiography be performed 
routinely on all patients undergoing cholecystectomy for these 
reasons: (1) It permits accurate demonstration of the presence 
or absence of intraductal calculi, thereby decreasing the number 
of unnecessary duct explorations. (2) It permits demonstration of 
the number and size of common duct stones, when their 
presence is highly suspected. (3) It permits recognition of a 
small but substantial number of patients with unsuspected 
common duct stones. (4) It permits demonstration of operative 
ductal anatomy, thereby reducing the chance of inadvertent 
iatrogenic injury. (5) It permits recognition of unsuspected biliary 
or periampullary tumors. (6) It is an accurate method and 
facilitates the performance and accurate interpretation of post- 
operative T-tube cholangiography. 

(Arch Surg 115:1214-1215, 1980) 


T the past few years, the role of operative cholangiogra- 

phy in the treatment of biliary disease has been 
debated. The accuracy, cost-effectiveness, and reasons for 
using operative cholangiography are disputed.‘ 

We report the results of a study designed to determine 
the accuracy of clinical and radiographic indications for 
common duct exploration. We present reasons for routine 
use of operative cholangiography other than demonstra- 
tion of the presence or absence of stones in the common 
duct. 


SUBJECTS AND METHODS 


Operative cholangiography routinely accompanied cholecystec- 
tomy performed by one surgical service since 1966. Data concern- 
ing clinical indications for common duct exploration, use and 
accuracy of operative cholangiography, and results of duct explo- 
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Comparison of Accuracy Between Clinical Indications for Common Duct Exploration and Cholangiography 


ration were recorded. Clinical findings considered to be reliable 
indications for common duct exploration are as follows: history of 
jaundice, pancreatitis, or cholangitis; dilated common bile duct; 
palpable common duct stones. Multiple small stones in the gall- 
bladder and transient, minor abnormalities of liver funetion 
studies were found to be too inaccurate to be included. 

Patients’ records for two successive intermediate years were 
chosen for study. Our method of obtaining operative cholangiogra- 
phy is illustrated in Fig 1 to 3. Two roentgenograms are taken; on 
the average, 6 and 12 mL of 30% diatrizoate meglumine (Renogra- 
phin) are injected. The cassettes are rapidly developed in the 
operating room and brought to the surgeon for review. While the 
gallbladder is removed, the films are taken to a radiologist for 
interpretation. The final opinion is a collaboration of these two 
readings. 


RESULTS 


A total of 294 patients underwent cholecystectomy in 
1975 and 1976. Cholangiography was performed on all but 
five (technically impossible to perform en these five 
patients). Common duct exploration was carried out on 58 
patients (19%). In 37 of these patients, stones were 
extracted, and in the remaining 21, no stones were found. 
There was one postoperative death. 

The accuracy of clinical evidence (one cr more major 
indications present) in predicting the presence or absence 
of common duct stones was 85%. Operative cholangiogra- 
phy was 99% accurate (Table). 

There were no patients with retained stones. Nearly all 
patients have been recently examined by us or the refer- 
ring physicians, and have no evidence of biliary disease. 
Routine operative cholangiograms showed unsuspected 
common duct stones in eight patients (3%). The average 
time required for cholangiography was 8.5 minutes. 


COMMENT 


Prior to the utilization of operative cholangiography, 
more than half of the patients who underwent cholecystec- 
tomy also underwent choledochotomy and less than half of 








Interpretation 





True abnormal 
(stones present in common duct on exploration) 


Falsely abnormal 
(no stones found or evident later) 


True normal (no stones evident later) 


Falsely normal 
(stones found in common duct) 


Total accuracy 
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37(8) 3(<1) 
216(75) 249(86) 
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Fig 1.—Cholangic-catheter used to perform operative 
cholangiography- 


these yielded stones. Furthermore, on the basis of clinical 
criteria, the incidence of retained common duct stones 
associated with snoledochotomy has been reported as high 
as 207,^* Althoagh Skillings et al’ reported operative 
cholangiography to be only 87% accurate, we have demon- 
strated that this method is extremely accurate. Because of 
that accuracy, we have safely reduced the number of 
choledochotomies to 19% of all patients undergoing chole- 
cystectomy. No doubt, the number of duct explorations 
that yielded abuermal results would have been even lower 
had more confidence been given to the cholangiograms 
that demonstrated no ductal stones. 

Although operative cholangiography has been reported 
to prolong operative time by as much as 30 minutes,’ we 
have shown that. when done routinely, the additional time 
required is ander ten minutes. There has been no morbid- 
ity associated with operative cholangiography. Many who 
believe routine cholangiography is unnecessary may not 

_ appreciate its value aside from demonstrating intraductal 
stones. We believe routine cholangiography to be more 
helpful to the isliary surgeon than merely its use in the 
demenstration o? the presence or absence of choledocholi- 
thiasis. Adcitienal benefits are as follows: 

1. Cholangiography demonstrates the surgical anatomy 
and thereby prevents inadvertent injury. Hayes’ demon- 
strated clinically significant anatomic variation of the 
biliary ducts in 48% of patients. The Lahey Clinic reported 


Fig 2.—Technique for cholangi- 
ography: (1) Cystic duct is identi- 
fied very near gallbladder. (2) Tie 
is passed and knotted on gall- 
bladder side. (3) Second tie is 
passed distally. (4) Small, 2-mm 
opening is made in cystic duct. 




















Fig 3.—Technique for cholangi- 
ography: Catheter is inserted, 
second tie is knotted, and dye is 
injected. 


500 ductal injuries in a 15-year period, 70% of which were 
routine cholecystectomies performed without incident. 

2. The routine use of cholangiography will identify 
unsuspected biliary or periampullary tumors. 

3. When common duct stones are suspected, cholangiog- 
raphy will demonstrate the number and size of the stones 
present. 

4. Our experience with routine cholangiography pro- 
vides accuracy with postexploration T-tube cholangio- 
grams, thereby decreasing the chance of retained stones in 
the common bile duct. 

5. Routine cholangiography has revealed clinically 
unsuspected common duct stones. We have noted this in 
eight of our patients (8%), and others*''" have reported 
this to occur in as many as 14% of their patients. 

Skillings et al* questioned whether or not recognition of 
unsuspected stones in so few patients is worth the cost 
incurred by performing cholangiography in all patients. 
However, Barnes and Barnes," in a much more extensive 
analysis of cost-effectiveness, have shown operative chol- 
angiography to be well worthwhile in light of the expense 
and morbidity associated with reoperation for retained 
duct stones and other unrecognized biliary disease. 


Nonproprietary Name and Trademark of Drug 


Diatrizoate meglumine—Renographin. 
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DATA IN 4950 INSOMNIA PATIENTS SUPPORT ELE 


Clinical studies prove Efficacy proved 


efficacy of in postsurgical patients 

® * * * 
Dalmane with insomnia?3 
(flurazepam HCI/Roche) In two separate clinical studies of hospitalized 
Dalmane efficacy was demonstrated in 18 clinical patients, most of whom were convalescing from sur- 
studies. These included paired-night, double-blind gery, Dalmane (flurazepam HCI/Roche) reduced sleep 
crossover, double-blind comparison and patient induction time, reduced the number of nighttime 
preference studies. awakenings and extended total sleep time. F ifty-four 


patients were given Dalmane; 55, placebo, according 
to a double-blind, randomized protocol. 


Efficacy from the first 
night of use^5 


Dalmane (flurazepam HCI/Roche) proved 
effective during medication nights 1-3 
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Results shown represent reduction, in minutes, of total time spent awake. 
Adapted from Kales A, et a/: Clin Pharmacol Ther 19:576-583, May 1976 











In these sleep research laboratory studies, patients 
taking Dalmane fell asleep faster, had fewer nighttime 
awakenings and slept longer. 
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RO-OBJECTIVE FINDINGS ' 


PLUS THESE IMPORTANT 
SAFETY FEATURES: 


Does not significantly 
influence the results 

of many commonly 
ordered laboratory tests" 


Both in vitrc and in vivo studies have shown that 

Dai mane generally does not interfere with many 
common laboratory tests. Included among these are 
triglycerides, uric acid, glucose, SGOT, alkaline phos- 
phatase and total protein. Rare occurrences of SGOT, 
SGPT and al«aline phosphatase elevations have been 
noted due tc pharmacological effects. (See Adverse 
Reactions section of complete product information.) 


Proven not to alter the effect 
of chronic warfarin therapy ° 


Studies have demonstrated that patients concurrently 
on Dalmane(flurazepam HCI/Roche) and chronic war- 
farin therapv show no unacceptable fluctuation in 
prothrombin time. 


Patients receiving Dalmane should be cautioned about 
possible combined effects with alcohol and other 

CNS depressants. Patients should also be cautioned 
against hazardous occupations requiring complete 
mental alertness, such as operating machinery or 
driving a motor vehicle shortly after ingesting the drug. 



































Well tolerated 


in most patients? 

A study of 2542 hospitalized patients with insomnia, 
42.7% of whom were 60 years of age or over, showed 
unwanted effects attributable to Dalmane in only 3.196 
of the tota: patient population. These unwanted effects 
were more frequent with increased dosage and age. 
None, however, were considered serious by attending 
physicians. 
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15-mg and 30-mg capsules 
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Protocol for insomnia 
management 


O Treat physical and/or psychological factors that 
may underlie an inability to sleep. 


O Thoroughly question and evaluate new patients 
who specifically request sleep medications. 


O Consider other medications the patient may be 
taking (including alcoholic beverages) and be aware of 
possible drug interactions. 


O Select a sleep medication with objectively docu- 
mented proof of efficacy and a wide margin of safety. 


Li Initiate treatment at the lowest effective dose for 
the period of time deemed necessary to achieve a 
reasonable therapeutic goal. 


CJ Monitor response to therapy and, based upon 
patient reassessment, determine need for continuing 
medication on an individual basis. 


O Advise patients who ingest alcoholic beverages or 
other CNS depressants against doing so while on sleep 
medication. CNS stimulants such as caffeine should 
also be discontinued. 


O Caution patients against engaging in hazardous 
occupations requiring complete mental alertness such 
as operating machinery or driving a motor veh cle 
shortly after ingesting the drug. In addition, as with 

all CNS depressants, patients may have reduced motor 
performance while on hypnotic therapy and should 

be advised accordingly. 

O Avoid prescribing for suicidal or dependency-prone 
individuals whose histories indicate an inability to 
handle any psychoactive substances including 
alcohol. 

Now available from Roche — important guidance which you 
may give to your patients with insomnia. 

Just complete and mail the form below. 
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Roche Products Inc. 
One Broad Avenue 
Fairview, New Jersey 07022 


| would like to receive information concerning 
guidance about insomnia for my patients. 


Name 
Address 
City. 


State. Zip. 
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One 15-mg capsule h. s.— recommended initial dosage 
for elderly or debilitated patients. 

One 30-mg capsule h. s.— usual adult dosage 

(15 mg may suffice in some patients). 


Before prescribing, please consult complete product informa- 
tion, a summary of which follows: 
Indications: Effective in all types of insomnia characterized by 
difficulty in falling asleep, frequent nocturnal awakenings and/or 
early morning awakening; in patients with recurring insomnia or 
poor sleeping habits; in acute or chronic medical situations re- 
quiring restful sleep. Objective sleep laboratory data have shown 
effectiveness for at least 28 consecutive nights of administration. 
Since insomnia is often transient and intermittent, prolonged 
administration is generally not necessary or recommended. 
raindications: Known hypersensitivity to flurazepam HCI. 
Warnings: Caution patients about possible combined effects with 
alcohol and other CNS depressants. Caution against hazardous 
occupations requiring complete mental alertness (e.g., operating 
machinery, driving). 
Usage in Pregnancy: Several studies of minor tranquilizers 
(chlordi ide, diazepam, and meprobamate) suggest 
increased risk of congenital malformations during the first 
trimester of pregnancy. Dalmane, a benzodiazepine, has 
not been studied adequately to determine whether it may 
be associated with such an increased risk. Because use 
of these drugs is rarely a matter of urgency, their use 
during this period should almost always be avoided. Con- 
sider possibility of pregnancy when instituting therapy; 
advise patients to discuss therapy if they intend to or 
do become pregnant. 
Not recommended for use in persons under 15 years of age. 
Though physical and psychological dependence have not been 
reported on recommended doses, use caution in administering to 
addiction-prone individuals or those who might increase dosage. 
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tial additive effects with other hypnotics or CNS depressants. 
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here have also been rare occurrences of leukopenia, granulo- 
cytopen a, sweating, flushes, difficulty in focusing, blurred vision, 
burning eyes, faintness, hypotension, shortness of breath, 
pruritus, skin rash, dry mouth, bitter taste, excessive salivation, 
anorexia, euphoria, depression, slurred speech, confusion, rest- 
lessness, hallucinations, paradoxical reactions, e.g., excitement, 
stimulation and hyperactivity, and elevated SGOT, SGPT, total and 
direct bilirubins and alkaline phosphatase. 
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Multiple Malignant Carcinoids 
of the Stomach 


Jerome S. Abrams, MD 


* A patient had multiple malignant carcinoids of the stomach. 
She is alive without evidence of recurrent disease or manifesta- 
tions of the carcinoid syndrome almost seven years after total 
gastrectomy, demonstrating the favorable prognosis that follows 
aggressive surgical excision, even in the presence of lymph 
node metastases. 

(Arch Surg 115:1219-1221, 1980) 


Nee (2.7%) of 3,638 gastrointestinal (GI) carci- 
noids reported in the world’s literature through 1966 
were located in the stomach. A MEDLARS II citation list 
for the period 1966 to 1977 adds an additional 54 published 
articles (one or more cases) on gastric carcinoid. 

Patients with gastric carcinoids manifest with nonspe- 
cific upper GI tract symptoms that frequently mimic 
gastric ulcer. Evidence of acute or chronic GI hemorrhage 
with anemia or melena is common. Up to 1966, only seven 
patients with clinical or biochemical evidence of the carci- 
noid syndrome had been identified.! Barium examination 
of the stomach usually demonstrates a polypoid filling 
defect—presumably a benign gastric polyp. The lesion 
often lacks the eharacteristie gross appearance of a carci- 
noid, and gastroscopic biopsy may not be diagnostic unless 
the tissue comes from an uleerated nodule with loss of 
overlying mucosa. Gastric carcinoids less than 1 em in 
greatest dimension have a low incidence of metastasis, 
while those over 2 cm in size demonstrate metastatic 
spread in 80% to 90% of cases.* Most lesions arise in the 
distal half of the stomach, are single, and tend to be 
polypoid. There have been a few reports of patients with 
two tumors, and a patient with multiple lesions has been 
described.‘ 

Even in the presence of lymph node and hepatic metas- 
tasis, prolonged survival has been the rule. Up to 1959, only 
three deaths seeondary to a gastric carcinoid had been 
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reported.‘ Pack? described one patient who was alive and 
well 27 years after gastric resection. In patients with 
unresectable nodal or liver metastases reported by Post- 
lethwait,? 38% survived five years and 21% of those with 
hepatic metastases lived five years after diagnosis. Chris- 
todoulopoulos and Klotz? have suggested that death is 
caused primarily by the carcinoid syndrome rather than by 
the tumor itself. 

The present case illustrates the diffieulty in making a 
preoperative diagnosis, even with gastroscopy. The histo- 
logic finding of diffuse argyrophil hyperplasia of the 
gastric mucosa has been noted only in one previous 
patient, and the excellent result and long disease-free 
interval reaffirms earlier recommendations that these 
lesions should be managed aggressively and optimistical- 
ly. 


REPORT OF A CASE 


A 33-year-old woman was admitted to the Medical Center 
Hospital of Vermont, Burlington, on April 3, 1973, with a provi- 
sional diagnosis of multiple gastric polyposis. For the past year, 
she had noted constant epigastric pain, sometimes burning in 
character, usually exacerbated by greasy or spicy foods or alcohol 
and relieved by milk. She had numerous episodes of bright red 
rectal bleeding but no melena. During hospitalization elsewhere in 
July 1972, she was noted to be anemic with a hemoglobin level of 8 
g/dL. She was treated orally with iron and by March 1973, her 
hemoglobin level had risen to 10.2 g/dL. Three weeks before 
admission, she experienced nausea with vomiting and anorexia. 
An upper GI tract barium study demonstrated multiple gastric 
polyps (Fig 1). Family history was noncontributory, and a careful 
review of systems failed to suggest clinical manifestations of the 
carcinoid syndrome. 

Physical examination showed a healthy, slightly obese young 
woman who did not appear acutely or chronically ill. Abdominal 
examination findings were completely normal. The hematocrit 
reading was 33%, and gastric analysis showed histamine-fast 
achlorhydria. The serum gastrin level was 1,460 pg/mL (normal, 
less than 300 pg/mL). Stools were negative for blood on repeated 
examinations. 

Esophagogastroduodenoscopy showed multiple polyps ranging 
from 0.1 to 2.0 em involving the entire stomach except for the 
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pylorus. Four biopsy specimens and brushings were reported as 
showing “mild chronic inflammation.” 

With a preoperative diagnosis of gastric polyposis, exploration 
was performed on April 12, 1973. The stomach was filled with 
multiple, firm nodules that did not penetrate through the wall to 
the serosa. There were numerous enlarged firm lymph nodes in the 
gastrohepatic ligament. The liver appeared normal. A node exam- 
ined by frozen section technique was reported as showing anaplas- 
tie carcinoma. It was thought that total gastrectomy was not 
indicated and the abdomen was closed. 

Subsequent examination of permanent histologic sections 
revealed the true nature of the lesion as a malignant carcinoid 
tumor with nodal metastases. Serial determinations of urinary 
5-hydroxyindoleacetic acid (5-HIAA) were negative. She was 
returned to the operating room on April 23, 1973, for total 
gastrectomy, splenectomy, omentectomy, and wide excision of 
periaortic nodal tissue. “Blind” cork-bore biopsy specimens of both 
lobes of the liver were obtained. The reconstruction is illustrated 
in Fig 2. Her postoperative course was uncomplicated and she was 
discharged 11 days after surgery. 

On gross examination, the serosal surface of the stomach 
appeared smooth and glistening without evidence of penetration 
through the wall by any of the tumors. Six large, firm, yellow- 
white lymph nodes were present in the gastrohepatic omentum. 
The stomach contained multiple polypoid tumors varying from 0.2 
to 4.5 cm. Some appeared pedunculated and others sessile. The 
lesions extended to within 2 em of the esophageal margin of the 
resection and 4 em of the pylorus. On cut section, areas of yellowish 
discoloration could be seen to extend partially through the gastric 
wall. 

Mieroscopie examination of the liver biopsy specimens showed 
no evidence of metastatic tumor. Sections through the stomach 
showed nests and cores of uniform basophilic cells extending from 
the mucosa down to but not into the muscularis propria. These cells 
did not react to an argentaffin stain but did contain argyrophilic 
granules. Metastatic tumor in all lymph nodes showed a similar 
appearance. Except for the pyloric area of the antrum, the gastric 
epithelium in areas without tumor demonstrated diffuse argyro- 
philic epithelial hyperplasia. 

At present, 82 months after surgery, her weight is 54 kg. She 
eats an unrestricted diet and is working full time. She has no 
symptoms suggestive of the carcinoid syndrome. A recent upper 
GI tract roentgenographic series demonstrates a wel-f unctioning 
esophagojejunostomy. Serial determinations of urinary 5-HIAA 
have been negative, and current liver scans show nc evidence of 
metastatic disease. The hematocrit reading is 33% and the serum 
gastrin level is 74 pg/mL. Liver function study results remain 
normal. 


COMMENT 


The histologic appearance of diffuse argyrophilic epithe- 
lial hyperplasia of the entire gastric mucosa seen in this 
patient has previously been described by Black and Haf- 
fner.’ Their patient was almost identical—a 36-year-old 
woman with a history of vague epigastric discomfort, 
anemia, and the appearance of multiple gastric polyps on 
an upper GI tract roentgenographic series. She underwent 
85% gastrectomy, and examination of the specimen showed 
multiple tumors involving the entire stomach except for 
the proximal cardia and distal antrum. These lesions 
measured up to 5.2 cm in diameter, although many were 
“pinpoint” in size. The tumor did not invade the muscularis 
propria and there was no evidence of lymph node metasta- 
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Fig 1.—8arium examination of stomach showing multiple polypoid 
lesions in fundus and body. 





Fig 2.—Operative reconstruction following total gastrectomy. 


sis: “Literally dozens of foci of argyrophil cell hyperplasia 
could have been interpreted as microscopic carcinoids." In 
their discussion, they noted that argyrophil cells were 
associated with increased levels of serum histamine and 
5-hydroxytryptophan, but not elevated levels of serotonin. 
The patient described by Christodoulopoulos and Klotz had 
a preoperative determination of 5-HIAA of 87 ug/mL 
(normal, 2 to 9 ug/mL) with a postgastrectomy level of 8 
ug/mL. Serotonin levels, both preoperatively and postoper- 
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atively, were normal.* Friesen et al* have recently de- 
scribed several patients with foregut carcinoid manifest- 
ing symptoms of zhe carcinoid syndrome. One patient with 
a large polypoid carcinoid and liver metastases showed 
humoral man-festations of serotonin release. Despite 
treatment wita methyldopa, she continued to have symp- 
toms of carcinoid syndrome but was alive 14 years after 
surgery. A second patient with a 2 x 3-em gastric carci- 
noid with liver- metastases had episodic bloating, tachycar- 
dia, and flushing. She had no diarrhea, but results of 
urinary 5-HIAA studies were repeatedly abnormal. 

Metz and Levine* have classified a group or “family” of 
amine- and peptide-secreting neuroendocrine tumors— 
foregut carcinoids, medullary carcinoma of the thyroid, 
islet cell and some other pancreatic cancers, oat-cell tumors 
of the lung, epithelial thymomas, and pheochromocytoma- 
neuroblastomas. Evidence indicates that the foregut carci- 
noid may secrete adrenocorticotropie hormone "me'/ano- 
cyte-stimulating hormone,” calcitonin, insulin, and 5- 
hydroxytryptophan. Secretion of gastrin, glucagon, and 
catecholamines: has been reported but lacks documenta- 
tion. 

While most gastric carcinoids under 2 em in diameter are 
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generally asymptomatic, noninvasive, do not metastasize, 
and can be managed by local excision, Kuiper et al have 
described a patient with a single gastric carcinoid that 
measured 1.0 x 15 x 0.5 em and was both symptomatic 
and had metastasized to lymph nodes. 

In light of the high incidence of nodal metastasis, the 
occasional development of the carcinoid syndrome, and the 
long survival following complete excision, an aggressive 
surgical resection is indicated to remove the bulk of the 
tumor. It i: not known how many of the reported cases 
showed evidence of epithelial hyperplasia and whether or 
not these patients would go on to experience new carci- 
noids in the remaining stomach. It would seem reasonable 
to treat the solitary carcinoid by local excision. In those 
patients having multiple lesions, invasion of the muscula- 
ris, or nodal metastases, subtotal or total gastrectomy with 
removal of node-bearing tissues should be the treatment of 
choice. 


Nonproprietary Name and Trademark of Drug 
Methyldopa—Aldomet. 
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exerting primarily a peripheral analgesic 
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Aspirin inhibits syn- 
thesis of prostaglandins*— 
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factor in its anti-inflammatory 
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in the prostaglandin system? 
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Current Surgical Management 


of Pheochromocytoma During Pregnancy 


Tommy L. Fudge, MD; William M. P. McKinnon, MD; William L. Geary, MD 


* The diagnosis of pheochromocytoma during pregnancy has 
rarely been made correctly prior to delivery, only 42 cases having 
been reported. Antepartum diagnosis markedly decreases the 
maternal and fetal mortality. We report a case of pheochromocy- 
toma manifesting during the third trimester of pregnancy. Pre- 
operative control of blood pressure with phenoxybenzamine and 
phentolamine therapy was carried out. Simultaneous cesarean 
section and excision of the tumor resulted in a healthy mother 
and newborn infant. We review the perioperative and intraopera- 
live management of patients with a pheochromocytoma during 
pregnancy. 

(Arch Surg 115:1224-1225, 1980) 


T he diagnosis of pheochromocytoma during pregnancy 
has rarely been made correctly prior to delivery. One 
hundred twenty-eight cases of pheochromocytoma occur- 
ring during pregnancy have been reported in the world 
literature, and only in 42 was the diagnosis made prior to 
delivery. Antepartum diagnosis markedly decreased the 
maternal and fetal mortality. We report a case of 
pheochromocytoma manifesting during the third trimester 
of pregnancy. Current management is discussed. 


REPORT OF A CASE 


A 29-year-old, gravida 2, para 1 woman in the seventh month of 
pregnancy was hospitalized because of palpitations, anxiety, head- 
ache, neck pain, and nausea. She had noticed brief episodes of 
palpitations one year before this admission. Her first pregnancy 
had been uncomplicated. During the current pregnancy, blood 
pressure (BP) and pulse rate had been normal during office 
examination. Medical and family histories were unremarkable. 

Shortly after admission, she experienced shortness of breath 
and substernal aching chest pain. Blood pressure was 160/120 mm 
Hg, with a pulse rate of 140 beats per minute and regular. 
Respirations were 44/min. The BP decreased to 140/90 mm Hg, 
without treatment within 30 s of the previously recorded BP. 
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Physical examination revealed cyanosis, dyspnea, left lung con- 
gestion, and an irregular pulse. Fetal heart tones were easily 
heard at 140 beats per minute. An ECG showed premature atrial 
contractions, premature ventricular contractions, and ST segment 
changes consistent with myocardial ischemia. Room air arterial 
blood gas values were reported as Po., 62 mm Hg; Paco,, 31 mm 
Hg; and pH, 7.41. The presumptive diagnosis of pulmonary 
embolus with cardiac decompensation was made. The patient was 
treated medically with cardiac glycosides and diuretics. Anti- 
coagulation therapy with heparin was carried out, and the patient 
was transferred from the emergency room to the intensive care 
unit. The remainder of the laboratory values were normal. 

A ventilation-perfusion lung scan was interpreted as normal. An 
echocardiogram showed a diffusely hypokinetic left ventricular 
wall and septum. Twenty-four hours after admission, a repeated 
lung scan and myocardial scan were normal. The chest x-ray film 
showed clearing. A repeated echocardiogram showed a hypokinetic 
left ventricle. She was transferred to the coronary care unit with 
the diagnosis of peripartum cardiomyopathy. Her condition con- 
tinued to improve and she was discharged on the 12th hospital 
day. 

The patient had no further symptoms for the next two months. 
One day before the calculated due date, she again noted palpita- 
tions, headache, nausea, and vomiting. In the emergency room, her 
BP was initially 150/100 mm Hg but rose to 200/100 mm Hg. Her 
pulse rate was 110 beats per minute and respirations were 24/min. 
With this wide fluctuation of BP, a pheochromocytoma was 
suspected. The patient had no cardiac or respiratory signs of 
myocardial decompensation. She was admitted to the cardiac care 
unit and a phentolamine infusion (5 mg/dL) was begun. Twenty- 
four-hour urine collections for measurement of metanephrines 
were reported as 3.96 mg/L (normal, 1.3 mg/L/24 hr, by column 
method), the 4-hydroxy 3-methoxymandelie acid (VMA) value was 
10.2 mg/L (normal, 1 to 8 mg/L/24 hr, Sunderman and Sunderman 
method"); and the catecholamine level was 828 ng/L (normal, 103 
ug/L/24 hr, BioRad method by column). The venous catecholamine 
level was 150 mg/dL (normal, 2 to 32 mg/dL) and the arterial level 
was 264 mg/dL (normal, 3 to 32 mg/dL). Ten hours after admis- 
sion, the patient began therapy with oral phenoxybenzamine 
hydrochloride, 10 mg four times daily along with continued 
intravenous phentolamine hydrochloride therapy. Combined 
cesarean section and excision of the pheochromocytoma was 
scheduled on the second hospital day. The phentolamine therapy 
was continued preoperatively. 
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Anesthesia was nduced with thiopental and succinylcholine 
without any premedication. The anesthetic and monitoring tech- 
nique have been previously reported.? In four minutes, a 4.0-kg 
female infant was born dy cesarean section with a one-minute 
Apgar score of 8; the five-minute Apgar score was 10. The 
patient’s blood pressure remained stable through induction and 
delivery at 100/60 mm Hg. The phentolamine infusion was 
discontinued at this time. 

After the uterus was closed, the general surgical team explored 
the abdomen. Palpation of the right adrenal area, where a small 
tumor could be palpated, increased the pulse rate from 100 to 130 
beats per minute. The left adrenal gland as well as the remainder 
of the abdomen were normal. The incision was extended in the 
midline to the xiphe d process. The right adrenal gland, containing 
a 2.5 » 20-em nodular, tannish-brown ovoid tumor, was excised. 
After the adrenal veins were ligated, the pulse rate fell from 120 to 
80 beats per minute. The blood pressure did not change. Blood and 
plasme were replaced as lost. Blood volume studies determined 
preoperatively asdec in estimating the amount of volume replace- 
ment. 

The patient did well initially and was transferred from the 
intensive care unit on the third postoperative day. The infant, who 
had been placed in the neonatal intensive care unit for observa- 
tion, was transferred to the well-baby nursery on the third day of 
life. 

Postoperatively, -he mother remained normotensive. Urine 
VMA and catecholamine levels returned to normal. Both mother 
and daughter were discharged on the eighth postoperative day. 


COMMENT 


Any pregnant patient who manifests volatile or postural 
hyper:ension, corgestive heart failure, or arrhythmias 
should have 24-hour urine samples taken for measurements 
of VMA, catechclamines, and metanephrines. Because 
pheochromocytoma was suspected, our patient began ther- 
apy with a-adrenergic blockade while we performed these 
laboratory tests. We consider any invasive or provocative 
tests very dangerous to the pregnant patient with a 
pheochromocytoma. In this patient, we made no attempt 
preoperatively to locate the position of this tumor, but 
relied completely on surgical exploration. The development 
of ultrasonography hes now given us a noninvasive diag- 
nostic tool that may be helpful. 

In early pregnancy, the tumor should be removed as soon 
as the diagnosis is confirmed since the effectiveness of 
long-term medical therapy is questionable.’ We believe 
that the pregnancy should not be terminated, although 
surgical removal cf the tumor may precipitate premature 
loss of the infant. The effects on the fetus of the common 
drugs ased (phenoxybenzamine, phentolamine, and propra- 


nolol) are not known. However, phenoxybenzamine has 
been usec in several reported cases without complica- 
tions.'* 

During the preoperative period, evidence of multiple 
endocrine neoplasia (MEN type 2) should be looked for 
from family history and appropriate laboratory screening.’ 
If the diagnosis is made later in pregnancy, the patient 
should be treated by a-adrenergic blockade with oral 
phenoxybenzamine. Labor and vaginal delivery should be 
avoided. Once the fetus has reached maturity, the patient 
should undergo cesarean section and excision of the tumor 
in one operation. If the tumor cannot be located at the 
primary operation, treatment can be continued with a- or 
B-adrenergic receptor blockade as indicated. This will allow 
time for those diagnostie maneuvers that might have 
injured the unborn child. 

A complete description of the optimal anesthetic man- 
agement may be found in an article by Burgess et al? 

Actual surgical extirpation is no different from that 
done on any patient with a pheochromocytoma. There may 
be an increase in vascularity of the gland during pregnan- 
cy, but this is a rather subjective finding. Gentle explora- 
tion, watching for signs of adrenergic output stimulated by 
massage of the tumor, should be carried out. Bilateral 
involvement may be expected about 10% of the time. 
Metastatic and ectopic adrenal tumors must be carefully 
sought. The most common sites for ectopic adrenal tumors 
are near the celiac axis, para-aortic node areas, and the 
organ of Zuckerkandl. Careful monitoring of arterial pres- 
sure, central venous pressure, and ECG are necessary. 
Occasionally, the use of Swan-Ganz catheters aids signifi- 
cantly in evaluation of perioperative intravascular volume 
and cardiac function as the shortcomings of central venous 
pressure measurements are well known. It cannot be 
overemphasized that blood volume requirements may be 
increased in the immediate postoperative period over what 
would be considered normal volume replacement. Blood 
volume determination was quite helpful to the anesthesiol- 
ogist. While not usually necessary in the preoperative 
assessment of the usual patient with pheochromocytoma, 
this should be done in these rare cases if time permits. 

Diagnosis before term is the most important aspect of 
successfully treating the pregnant patient with a pheo- 
chromocytoma. During early pregnancy or midtrimester, 
tumor extirpation is recommended, although this may 
cause spontaneous abortion. At term, cesarean section 
followed by tumor extirpation at the same operation is 
recommended. 
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Extended in vitro activity* 
against gram-negative 
organisms: Escherichia 
coli, Klebsiella pneumoniae, 
Proteus mirabilis, P. rettgeri, 
P. morganii, P. vulgaris,* 
Enterobacter,! and 
Haemophilus influenzae.*? 


Among newer cephalosporins, 
only Mandol has in vitro 
activity* against H. influenzae 
comparable to that of 
chloramphenicol and superior 
to that of ampicillin.? 


On call: MANDOL ^ 


Cefamandole Nafate 


1 g (equivalent to cefamandole activity) in 10 and 100-ml-size vials. 


Demonstrated increased 

in vitro activity* against 
Enterobacter! as compared 
with other cephalosporins.* 


In vitro activity* against 
gram-positive organisms, 
including Staphylococcus 
aureus, S. epidermidis, 
beta-hemolytic and other 
streptococci,* and 
Streptococcus pneumoniae. 


Mandol provides in vitro 
activity* against anaerobes.t 


Achieves therapeutic levels 
in pleural and joint fluids, in 
bile and bone.s 


May be administered both 
I.M. and I. V. 
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See reverse side for summary of prescribing information. 


"In vitro activity is not necessarily indicative of clinical 
effectiveness. 


tPseudomonas, Acinetobacter calcoaceticus (formerly 
Mima and Herellea species), most Serratia, enterococci 
(e.g.. S. faecalis). and some strains of P vulgaris are 
resistant in in vitro tests. Initially susceptible strains of 
Enterobacter may occasionally become resistant during 
therapy. 


1Most strains of Bacteroides fragilis are resistant in vitro; 
however. infections caused by susceptible strains have 
been treated successfully. 


§Tissue analysis gives primarily qualitative rather than 
meaningful quantitative data as to the presence or 
absence of an antibiotic in a particular body fluid or 
tissue. Therapeutic efficacy cannot be predicted by the 
level attained in a specific body fluid or tissue. 


Note: Mandol should be given cautiously to 
penicillin-sensitive patients and is contraindicated In 
patients with known allergy to cephalosporins. 
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Brief Summary. 
Consult the package literature for prescribing information. 


Indications and Usage: Mandol is indicated for the treatment of serious 
infections caused by susceptible strains of the designated microorganisms 
in the diseases listed below: 

Lower respiratory infections, including pneumonia caused by Strepto- 
coccus pneumoniae (Diplococcus pneumoniae), Haemophilus influenzae, 
Klebsiella species, Staphylococcus aureus (penicillinase and non- 
penicillinase-producing), beta-hemolytic streptococci, and Proteus 
mirabilis 

Urinary tract infections caused by Escherichia coli, Proteus species (both 
indole-negative and indole-positive), Enterobacter species, Klebsiella 
Species, group D streptococci (Note: Most enterococci, e.g., S. faecalis, 
are resistant), and S. epidermidis 

Peritonitis caused by E. coli and Enterobacter species 

Septicemia caused by E. coli, S. aureus (penicillinase and non- 
penicillinase-producing), S. pneumoniae, S. pyogenes (group A beta- 
hemolytic streptococci), H. influenzae, and Klebsiella species 

Skin and skin-structure infections caused by S. aureus (penicillinase and 
non-penicillinase-producing), S. pyogenes (group A beta-hemolytic 
Streptococci), H. influenzae, E. coli, Enterobacter species, and P 
mirabilis 

Bone and joint infections caused by S. aureus (penicillinase and non- 
penicillinase-producing) 

Clinica! microbiologic studies in nongonococcal pelvic inflammatory 
disease in females, lower respiratory infections, and skin infections 
frequently reveal the growth of susceptible strains of both aerobic and 
anaerobic organisms. Mandol has been used successfully in these 
infections in which several organisms have been isolated. Most strains of 
Bacteroides fragilis are resistant in vitro; however, infections caused by 
susceptible strains have been treated successfully. 

Specimens for bacteriologic cultures should be obtained in order to 
isolate and identify causative organisms and to determine their susceptibili- 
ties to cefamandole. Therapy may be instituted before results of 
Susceptibility studies are known; however, once these results become 
available, the antibiotic treatment should be adjusted accordingly. 

In certain cases of confirmed or suspected gram-positive or gram- 
negative sepsis or in patients with other serious infections in which the 
Causative organism has not been identified, Mandol may be used 
concomitantly with an aminoglycoside (see Precautions). The recommended 
doses of both antibiotics may be given, depending on the severity of the 
infection and the patient's condition. The renal function of the patient 
should be carefully monitored, especially if higher dosages of the antibiotics 
are to be administered. 

Antibiotic therapy of beta-hemolytic streptococcal infections should 
Continue for at least ten days 


Contraindication: Mandol is contraindicated in patients with known allergy 
to.the cephalosporin group of antibiotics. 


Warnings: BEFORE THERAPY WITH MANDOL IS INSTITUTED, CAREFUL 
INQUIRY SHOULD BE MADE TO DETERMINE WHETHER THE PATIENT HAS HAD 
PREVIOUS HYPERSENSITIVITY REACTIONS TO CEPHALOSPORINS, PENICIL- 
LINS, OR OTHER DRUGS. THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY TO 
PENICILLIN-SENSITIVE PATIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED 
WITH CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME FORM OF 
ALLERGY, PARTICULARLY TO DRUGS. SERIOUS ACUTE HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY 
MEASURES 

In newborn infants, accumulation of other cephalosporin-class antibi- 
otics (with resulting prolongation of drug half-life) has been reported 


Precautions: Although Mando! rarely produces alteration in kidney 
function, evaluation of renal status is recommended, especially in seriously 
ill patients receiving maximum doses 

Prolonged use of Mando! may result in the overgrowth of nonsusceptible 
organisms. Careful observation of the patient is essential. If superinfection 
occurs during therapy, appropriate measures should be taken 

Nephrotaxicity has been reported following concomitant administration 
of aminoglycoside antibiotics and cephalosporins. 

A false-positive reaction for glucose in the urine may occur with 
Benedict's or Fehling’s solution or with Clinitest® tablets but not with Tes- 
Tape® (Glucose Enzymatic Test Strip, USP Lilly. There may be a false- 
positive test for proteinuria with acid and denaturization-precipitation 
tests. 

As with other broad-spectrum antibiotics, hypoprothrombinemia, with or 
without bleeding, has been reported rarely, but it has been promptly reversed 
by administration of vitamin K. Such episodes usually have occurred in 
elderly, debilitated, or otherwise compromised patients with deficient stores 
of vitamin K. Treatment of such individuals with antibiotics possessing 
significant gram-negative and/or anaerobic activity is thought to alter the 
number and/or type of intestinal bacterial flora, with consequent reduction 
in synthesis of vitamin K. Prophylactic administration of vitamin K may be 
indicated in such patients, especially when intestinal sterilization and 
surgical procedures are performed. 

Usage in Pregnancy — Safety of this product for use during pregnancy 
has not been established. 

Usage in Infancy — Mandal has been effectively used in this age group, 
but all laboratory parameters have not been extensively studied in infants 

one and six months of age; safety of this product has not been 
established in prematures and infants under one month of age. Therefore, if 
Mandol is administered to infants, the physician should determine whether 
the potential benefits outweigh the possible risks involved. 


Adverse Reactions: Hypersensitivity—Maculopapular rash, urticaria, 
eosinophilia, and drug fever have been reported. These reactions are more 
likely to occur in patients with a history of allergy, particularly to penicillin. 

Blood—Thrombocytopenia has been reported rarely. Neutropenia has 
been reported, especially in long courses of treatment. Some individuals 
have developed positive direct Coombs tests during treatment with the 
cephalosporin antibiotics. 

Liver —Transient rise in SGOT, SGPT, and alkaline phosphatase levels has 
been noted. 

Kidney — Decreased creatinine clearance has been reported in patients 
with prior renal impairment. As with some other cephalosporins, transitory 
elevations of BUN have occasionally been observed with Mandol; their 
frequency increases in patients over 50 years of age. In some of these cases, 
there was also a mild increase in serum creatinine. 

Local Reactions —Pain on intramuscular injection is infrequent. Throm- 
bephlebitis occurs rarely. [062672] 


Additional information available 
to the profession on request. 

Eli Lilly and Company 
Indianapolis, Indiana 46285 
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Dysphagia due to Aortic Arch Anomaly 


ve Sf VU» 


Howard K. Leonardi, MD; Charles Z. Naggar, MD; F. Henry Ellis, Jr, MD, PhD 


e An unusual ao-tic arch anomaly produced dysphagia in a 
previously healthy man. Aortography performed simultaneously 
with a barium esophagogram disclosed a right aortic arch and 
right descending acrta. Esophageal compression was caused by 
a retroesophageal aortic diverticulum that emerged from the 
descending aorta end gave rise to the left subclavian artery. A 
left ligamentum art2riosum connected the proximal left subcla- 
vian artery and the left pulmonary artery, thus completing a 
vascular ring encireling the esophagus. Surgical correction was 
accomplished using a left thoracotomy. Division of the ligamen- 
tum as well as the junction of the aortic diverticulum and left 
subclavian artery feed the esophagus from its circumferential 
constrictions and relieved the patient's dysphagia. 

(Arch Surg 115:1229-1232, 1980) 


ie anomalies of the embryonic aortie arch 
complex mey involve the aortic arch itself as well as 
the carotid, sube avian, and pulmonary arterial systems. 
When symptoma-ie, these vascular anomalies are typically 
evident in early nfancy, and clinical manifestations may 
include tracheoes»phageal compression, cyanosis, or arteri- 
al insufficiency. Many vascular anomalies, however, pro- 
duce no functional sequelae and are of interest only to the 
extent that their patterns of arborization differ from the 
usual distribution. Vascular anomalies of the aortie arch 
infrequently beeome symptomatic in adults. A well-docu- 
mented example of such an occurrence due to an unusual 
aortic arch anomaly is presented. 


REPORT OF A CASE 


The patient, a 23-year-old man, had been in excellent hea.th and 
withoat complaint antil approximately four months before admis- 
sion. At that time ke noted the sensation of food "sticking" at the 
midthoracic level. He subsequently reported dysphagia fer both 
solids and liquids aad occasional regurgitation of undigested food. 
No weight loss wes reported. Pertinent physical findings were 
confined to the uoper extremities. The left radial pulse was 
diminished to palpation when compared with the right side, and 
blood pressure in the left arm was 20 mm Hg lower than in the 
right arm. 

Thoracic roentgenography disclosed an abnormal mediastinal 
silhouette with displacement of the aortic prominence to the right 
(Fig 1). Barium esophagography revealed a smoothly comtoured 
extrinsic filling defect on the posterior aspect of the esaphagus 
just below the level of the thoracic inlet (Fig 2, left). Detailed 
aortography of the aortic arch confirmed the presence of a 
right-sided aortic arch and a right thoracic aorta (Fig 2, right). The 
left common earot-d artery was the first aortic arch branch, after 
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which came the right common carotid artery. The right subclavian 
artery arose separately as the third branch. An aortic diverticulum 
of the right-sided descending thoracic aorta passed behind the 
esophagus and gave rise to the left subclavian artery. To clarify 
the relationship between the left subclavian artery and the 
esophagus, a limited barium esophagogram was performed simul- 
taneously with injection of contrast material into the aorta. The 
retroesophageal course of the aortic diverticulum and stenotic 
origin of the left subclavian artery arising therefrom were 
confirmed. 

Surgical correction was undertaken using a left thoracotomy 
through the bed of the nonresected fifth rib. When the mediastinal 
pleura was opened, a left-sided ligamentum arteriosum was noted 
between the point of origin of the left subclavian artery and the 
left pulmonary artery, thus, in effect, completing a vascular ring 
encircling both trachea and esophagus (Fig 3, A). The ligamentum 
was ligated in continuity and divided. The esophagus was mobil- 
ized and retracted anteriorly, thereby exposing the aortic diverti- 
culum. The diverticulum was divided between vascular clamps, and 
each end was oversewn (Fig 3, B). The divided ends were allowed 
to retract, and the esophagus was returned to its mediastinal 
bed. 

Postoperatively, the patient’s convalescence was uneventful, 
and the left radial pulse was palpable. His preoperative deglutitive 
difficulties were completely relieved, and he has remained asymp- 
tomatic since the operation. 


EMBRYOLOGY 


The embryology of the aortic arch system is complex and thus 
affords ample opportunities for developmental aberrations. The 
embryonic aortic arch system is usually depicted by the classic 
Rathke diagram! showing six paired aortic arches connecting the 
ventral aorta to the homolateral dorsal aorta. Confusion arises, 
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Fig 1.—Posteroanterior thoracic roentgenogram demonstrating 
right aortic arch. 
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Fig 2.—Roentgenographic display of aortic arch anomaly. Left, Esophagogram with posterior indentation of barium 
column due to aortic diverticulum from which left subclavian artery arises anomalously. Right, Aortogram further 
delineating details of vascular anomaly. Note stenosis at anomalous origin of left subclavian artery from diverticulum. 


however, because this schema fails to describe the fetal aortic arch 
system at any one time. As pointed out by Edwards; the fifth 
aortic arches are not universally accepted as constant structures 
but rather are transient anlagen with no well-defined role in 
development of the adult aortic arch system. Moreover, while the 
subclavian artery initially emerges as a branch of the homolateral 
dorsal aorta, each artery subsequently migrates cephalad to the 
site of connection of the homolateral sixth arch with the dorsal 
aorta and ultimately arises from the aortic arch of its side. This 
would mean that the definitive aortic arch includes not only the 
left fourth aortic arch but at least that part of the left dorsal aorta 
down to and including the origin of the left subclavian artery. To 
portray the aortic arch anlage in a dynamically applicable fashion, 
Edwards? has proposed an alternative hypothetical schema. 

The ventral aorta, or aortic sac, gives rise to two aortie arches on 
each side (Fig 4). One arch includes the so-called fourth aortic arch 
and part of the ventral aorta that gives rise to the common carotid 
arteries and the cephalic arch. The other arch, lying caudal to the 
preceding, is analogous to the sixth aortic arch. On each side, each 
of these arches joins its homolateral dorsal aorta. Each dorsal aorta 
gives rise to a homolateral subclavian artery, which later migrates 
cephalad onto the cephalic arch. Beyond this point, the two dorsal 
aortas fuse, and the upper dorsal aorta tends to shift toward one or 
the other side. The pulmonary artery of each side arises as a 
branch of the homolateral caudal aortic arch, and the main 
pulmonary trunk emerges as a result of septation of the aortic sac 
into ascending aortic and pulmonary systems. 


1230 Arch Surg—Vol 115, Oct 1980 


Thus, both normal and anomalous patterns of vascular arboriza- 
tion may be obtained by shifts in position of the dorsal aorta, 
interruption of specific segments, and molding of vascular struc- 
tures. Development of the normal aorta occurs with the loss of the 
right cephalic arch dorsal to the right subclavian artery and the 
loss of the caudal arch distal to the origin of the pulmonary artery. 
The developmental basis of the double aortic arch results from 
preservation of each cephalic arch and the disappearance of the 
dorsal segment of the right caudal arch. In contrast, the anomaly 
illustrated in the clinical example presented arises when interrup- 
tion occurs in the left cephalie arch between the origin of the left 
common earotid and left subclavian arteries (Fig 5). Preservation 
of the dorsal segment of the left caudal arch results in a left-sided 
ligamentum arteriosum. 


COMMENT 


Vaseular anomalies of the aortic arch assumed surgical 
importance after the reports by Gross*^ of successful 
operations for their correction. The vascular anomalies of 
major importance form three main categories: the double 
aortic arch, the right aortic arch with constricting left 
ligamentum arteriosum, and the anomalous origin of the 
right subclavian artery. The first two constitute a "vascu- 
lar ring" that encircles and may constrict the trachea and 
esophagus, while the third, a fourth branch of the aorta, 
only occasionally gives rise to symptoms. 
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Fig 3.—A, Appearance of vascu- 
lar anomaly at t me of left thora- 
cotomy. B, Appearance after re- 
lease of constricting ring by liga- 
tion and division of ligamentum 
arteriosum and division and su- 
ture of anomalous origin of left 
subclavian artery. Esoph indi- 
cates esophagus; LPA, left 
pulmonary arte-y; LA, ligamen- 
tum arteriosunx Div, diverticu- 
lum; LSC, left subclavian artery. 


PRIMITIVE PATTERN NORMAL 


RDA 


Fig 4.—Development of aortic 
arch anomalies. Primitive circu- 
latory anlage undergoes septa- 
tion of ventral aortic sac into 
systemic and pulmonary circula- 
tions. Fused dorsal aorta may 
descerd either on left or right 
side. Taereafter, interruptions at 
points a, b, or c result in normal 
or anomalous patterns of vascu- 
lar arborization as shown. RDA 
indicat s right dorsal aorta; 
LDA, left dorsal aorta; RS, right 
subclavian artery; LS, left sub- 
claviar artery; RPA, right pulmo- 
nary artery; LPA, left pulmonary 
artery; E, esophagus; T, trachea; 
RC, right common carotid; LC, 
left common carotid; AS, aortic 
sac; AA, aortic arch; PT, pulmo- 
nary trunk; LA, ligamentum ar- 
teriosum. (Modified from J. E. 
Edwar3s.?) 
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NORMAL AORTA 


Although onlr a few aortic arch anomalies require 
surgical intervention, those that become symptomatic 
usually do so im infancy. Symptoms are suggestive of 
tracheal obstruc-ion and include stridor, wheezing, and a 
history of recurrent respiratory infections. Difficulties in 
swallowing may supervene and lead to aspiration with 
feedings. Hyperextension of the neck often affords the 
infant relief of obstruction and may be the preferred 
position. Although the anomalous right aortic arch is 
commoner than the double arch variant, it rarely causes 
symptoms. When symptoms do occur, they tend to appear 
at a later age an result in deglutitive rather than respira- 
tory difficulties. The third variant of vascular anomaly 
mentioned, the aberrant right subclavian artery, is not a 
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vascular ring per se but rather a “vascular sling.” The right 
subclavian artery arises as the last branch of the aortic 
arch; this is a result of interruption of the right cephalic 
arch between the origin of the right common carotid and 
subclavian arteries. Although it is a relatively common 
condition, occurring in approximately one of every 200 
persons, the retroesophageal course of the right subclavian 
artery does not usually produce esophageal dysfunction." 
Historically, however, this anomaly is of interest. In 1787, 
it was described as an autopsy finding in a woman who had 
deglutitive difficulties all her life and ultimately suc- 
cumbed to starvation. The expression “dysphagia lusoria" 
was coined at that time to describe a condition resulting 
from the seemingly capricious location of the right subcla- 
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Fig 5.—Anomaly under discus- 
sion (inset) results from interrup- 
tions a + b in postseptational 
stage of development with right- 
Sided descending (desc) aorta. 
For explanation of abbrevia- 
tions, see legend to Fig 4. (Modi- 
fied from J. E. Edwards?) 








vian artery in this patient. 

In many instances, the diagnosis of an aortic arch 
anomaly will be suggested by a plain thoracic roentgeno- 
gram or by fluoroscopie examination. A widened superior 
mediastinal silhouette or deviation of the aortic promi- 
nenee to the right is a typical finding. Further eorrobora- 
tion of the diagnosis is obtained by barium esophagogra- 
phy. Typically, an extrinsic defect is disclosed that indents 
the posterior wall of the esophagus just below the level of 
the thoracic inlet. In the past, some authors’ have main- 
tained that careful assessment of the direction and level of 
the esophageal compression will allow precise :dentifica- 
tion of the vascular anomaly in question. Current opinion, 
however, favors detailed aortography for precis2 delinea- 
tion of the origin of each aortic arch branch. If uncertainty 
exists concerning the functional importance of a specific 
vascular anomaly—for example, its effect on deglutition— 
aortography should be performed simultaneously with 
limited barium esophagography for precise definition of 
interstructural relationships. 

Surgical correction is indieated only for those anomalies 
that are symptomatie. The operation is fundamentally 
simple and consists of division of the constricting vascular 
ring or displacement of the aberrant vessel. Adequate 
exposure is the only absolute requirement and will usually 
be provided by a left thoracotomy. In patients with a 
double aortic arch, identification of the larger of the two 
arches is essential. Correction of the condition is then 
accomplished by division of the smaller arch component in 
a way that will not endanger the carotid circulation. In 
patients in whom tracheal compression is a prominent 
feature, division of the offending vascular structure may 
be complemented by suspension of the arch to the posterior 
wall of the sternum to maintain distance from the tra- 
chea. 

The surgical treatment for right aortic arch, retroesoph- 
ageal left subclavian artery, and left ligamentum arterio- 
sum, as illustrated in the case presented here, entails 
different considerations. Gross, in his discussion of 15 
similar cases, emphasized that simple division of the 
ligamentum is inadequate treatment for the deglutitive 
symptoms caused by esophageal compression by both the 
ligamentum arteriosum and the retroesophageal left sub- 
clavian artery. Division of the ligamentum must, therefore, 
be accompanied by mobilization of the esophagus from its 
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mediastinal bed and division of the aberrant left subcla- 
vian artery near its origin. Once divided, the two ends may 
then be allowed to retract away from each other, and the 
esophagus will be freed of its circumferential constric- 
tions. 

Reconstruction of the divided left subclavian artery, 
either by direct reimplantation in the left common carotid 
artery or by prosthetic or autologous graft material, has 
been advocated by some clinicians in order to prevent 
development of a subclavian steal phenomenon. Preopera- 
tive angiography in this case disclosed a severe stenosis of 
the origin of the left subclavian artery, although blood 
pressure differences between the two upper extremities 
were minimal and a difference in the palpable quality of 
the two radial pulses was barely discernible. The absence of 
subclavian steal symptoms preoperatively tended to sug- 
gest the adequacy of the collateral circulation, and thus, 
subclavian artery reconstruction was deemed unneces- 
sary. 

Successful management of aortic arch anomalies 
requires an appropriate diagnostic index of suspicion, 
arteriography to define the specific type of abnormal 
vascular arborization, and a carefully planned, though 
usually straightforward, surgical procedure. Although the 
immediate postoperative results for surgical correction of 
aortic arch anomalies are generally reported to be favor- 
able, few reports in the literature discuss long-term results. 
A recent review by Lam et al however, covers a 30-year 
experience and tends to support the impression that the 
initial favorable postoperative results are sustained for 
follow-up intervals in excess of 20 years. 
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Liver Abscess as a Late Complication 
of Percutaneous Liver Biopsy 


Barueh Klein, MD; Uri H. Lewinski, MD; Amos M. Cohen. MD; 
Chaim Chaimoff, MD; Meir Djaldetti, MD 


* Percutaneous liver biopsy is a widely used diagnostic proce- 
dure. Severe complications accompanying its performance with 
Menghini’s needle are rare. In one patient, a liver abscess 
developed one month following a diagnostic biopsy. To our 
knowledge, this unusual complication has not been mentioned in 
large series reviewing liver biopsy complications. 

(Arch Surg 115:1233-1234, 1980) 


Tor liver biopsy is an important diagnostic tool 
with a relatively low mortality.'^ This procedure is 
performed by using either Menghini's needle* or by the 
Vim-Silverman method. Liver biopsy is indicated for 
diagnosis of jaundice of unknown origin, hepatomegaly, 
various forms of hepatocellular damage, infections, and 
assessment of treatment." Its complications include 
severe pain at the puncture site, hypotension, hemorrhage, 
bile peritonitis, and perforation of other viscera.‘ 

In the present report we describe a patient in whom a 
diagnostic liver biopsy was complicated by the appearance 
of a pyogenic liver abscess that necessitated laparotomy 
one month after the procedure was performed. 


REPORT OF A CASE 


A 47-year-old man was hospitalized because of rectal bleeding 
and change of bowel habits. A barium enema film and repeated 
rectoscopic examinations with several rectal biopsies showed 
normal findings. The patient reported a 7-kg weight loss during 
the last month, accompanied by anorexia. On physical examina- 
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tion, the patient appeared ill, pale, and older than his chronological 
age. The liver was palpable 6 em below the costal margin; it had a 
25-cm span and was firm but not nodular. The spleen was felt 5 em 
below the eostal margin and had an elastic consistency. No lymph 
nodes were palpable. His temperature was 37.8 °C. 

Laboratory tests performed at admission gave the following 
values: ESR, 64 to 70 mm/hr (Westergren); hemoglobin, 10.1 g/dL; 
hematocrit, 32%; and reticulocytes, 5%. The WBC count was 
11,200/cu mm, with 2% band forms, 62% polymorphonuclear 
leukocytes, 10% eosinophils, 23% lymphocytes, and 3% monocytes. 
The platelet count was 302,000/cu mm. Bleeding time was two 
minutes and the clotting time was seven minutes. The serum iron 
concentration was 25 ug/dL, and the serum iron-binding capacity 
was 320 ug/dL. The total protein value was 7.5 g/dL, with a 
globulin level of 4.1 g/dL. Paper electrophoresis showed the 
following values: albumin, 35%; a-globulin; 5%; o.-globulin, 2%; 
B-globulin, 13%; and y-globulin, 35%. Immunoelectrophoresis gave 
values as follows: IgG, 1,450 mg/dL (normal, 800 to 1,800 mg/dL); 
IgA, 480 mg/dL (normal, 90 to 450 mg/dL); and IgM, 220 mg/dL 
(normal, 70 to 280 mg/dL). The serum alkaline phosphatase 
concentration was 4.7 Bessey-Lowry units, and the 5-nucleotidase 
level was 33 units (normal, — 25 units). Results of other liver tests 
were normal Bone marrow aspiration biopsy showed a mild 
inerease in the number of plasma cells that seemed to be normal. 
Serological tests for amebiasis and antinuclear antibodies were 
negative. : 

On the eighth day of his admission, a liver biopsy was performed 
with Menghini’s needle by intercostal approach. The procedure 
was uneventful; there was no pain or hypotension on the following 
days. Histological examination of the biopsy specimen showed 
periportal inflammation with a normal liver cell architecture. 
The patient was discharged in a good general condition. 

One month later he was hospitalized because of continuous, 
nonradiating pain in the right upper abdomen of two weeks' 
duration. On physical examination, the temperature was 39 °C. 
The liver was felt, but a tender 7-cm (diameter) mass was also 
palpable. The WBC count was 14,000/cu mm, and the ESR was 100 
to 115 mm/hr (Westergren). An intravenous cholecystogram was 
normal, as well as a barium enema film. Liver scan showed a 
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space-occupying lesion 12 em in diameter in the lower portion of 
the right lobe. The lesion seemed to be avascular when examined 
with *'Cu-labeled erythrocytes. 

Celiae angiography showed an enlarged Spleen with normal 
vessels. The portal vein and its branches were demonstrated in the 
upper third of the liver, but in the lower two thirds no portal 
branches were seen. The portal vein itself was displaced upward 
and to the left. Sonar examination of the abdomen showed a 
noncystie mass in the posterior part of the right lobe of the 
liver. 

The possibility of a liver abscess that developed as a complica- 
tion of the liver biopsy was considered, and the patient was 
transferred to the operating room for laparotomy. During the 
operation, a large abscess was found in the right lobe of the liver. 
Drainage yielded 13 dL of purulent fluid. The patient recovered 
uneventfully. There were no signs of malignancy in tke patholog- 
ical report from the intraoperative liver biopsy. 


COMMENT 


Liver abscess is an infrequent disease. Over 90% of the 
cases are due to pyogenic infections, the remainder are 
caused by Entamoeba histolytica.’ It occurs usually in 
elderly patients with associated biliary tract infections, 





malignant diseases, or as a complication of surgery or 
trauma.’ Heymann” described the clinical aspects of pyo- 
genic liver abscess and noted that the infection may 
precede the appearance of the abscess by months or even 
years. 

In the case reported by us, a solitary pyogenic liver 
abscess developed one month following percutaneous liver 
biopsy without any immediate complication. No underlying 
liver disease was detected despite careful histological 
evaluation. It is conceivable that the abscess developed as a 
complication of the biopsy itself. The absence of biliary 
tract in-ection or sepsis favors this assumption. 

Perrault et al" summarized the complications in 1,000 
liver biopsies. In none of the patients did liver abscess 
develop. A similar experience was reported by Knauer” in 
175 patients. To our knowledge, development of liver 
abscess as a complication of liver biopsy has not been 
described. 

The cbserved delay between the liver biopsy and the 
development of clinical symptoms in the present report 
indicates the importance of prolonged follow-up to avoid an 
overlooked condition. 
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An Improved Technique 
for Needle Catheter Jejunostomy 


Harry M. Delany, MD 


© A modification of the needle catheter jejunostomy technique 
employs a Nc. 1” needle and a 13-gauge catheter. Because it 
utilizes a larger tube, the new technique requires a subserosal 
saline injection and a small stab serosal incision. The large- 
needle catheter jejunostomy allows the administration of viscous 
whole liquid feedings as well as elemental diets. In addition, the 
larger catheter offers an opportunity to vary the constituents of 
the infusion solufion to specific patient needs, thereby broaden- 
ing the uses of jejunal catheter feeding. 

(Arch Surg 11%1235-1237, 1980) 


Te current interest in the use of specialized enteral 
feeding teehniques has resulted in technical and clini- 
cal nnovations that aid in the administration of nutrients 
to vatients who otherwise have difficulty in achieving 
satisfactory ors] alimentation. Needle catheter je;unosto- 
my is such a development. As previously described, the 
method has value as an adjunctive procedure for patients 
who require eomplicated surgery of the esophagus, stom- 
ach, duodenurr, and pancreaticobiliary system. It is a 
simplified techmique for the postoperative administration 
of nutrient and electrolyte solutions. Subsequent to the 
initial description of the technique, the procedure has 
enjoyed widespread use. The value in the administration of 
enteral feedings in the early postoperative state has been 
confirmed in eur studies and in reports by Hoover and 
Page.** The adaptation of the procedure as a substitute 
mechod for the administration of routine fluids is currently 
uncer inves-igation by Parsa et al.° 
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In our original article, the jejunostomy technique 
employed a 14-gauge needle and a 16-gauge polyvinyl 
catheter that was designed for intravenous (IV) use. This 
article describes an improved technique that permits the 
jejunal infusion of various liquid diet preparations. With 
this method, jejunal feeding is not limited to commercially 
available elemental diets and use of a larger catheter 
minimizes the occurrence of clogging and kinking. 


METHOD 


The modified needle jejunostomy technique uses a No. 11 needle 
for catheter insertion and a No. 13 polyvinyl eatheter for the 
infusion. The needle catheter combination is called the "supra- 
cath" and was originally designed for needle suprapubic cystosto- 
my. The site for insertion of the catheter should be a short distance 
from the ligament of Treitz to allow attachment of the insertion 
site to the anterior lateral parietal-peritoneal wall. The attach- 
ment site should be in the upper part of the abdomen and 
preferably on the left side. After a gastrojejunostomy, the cathe- 
ter attachment site should be at least 8 cm or more from the 
anastomosis in the efferent limb. 

The procedural steps for the insertion of the catheter are 
essentially the same as described in 1973 with a few modifications. 
However, because insertion of the No. 11 needle into the serosa of 
the normal jejunum will tend to tear and rupture the wall, the 
jejunal wall must be distended using an intramural injection of 
saline. To accomplish this preparatory procedure, the jejunum 
should be firmly grasped by the surgeon’s hand while 10 to 15 mL 
of saline is injected subserosally into the antemesenteric jejunum, 
beginning at the selection site for catheter insertion and continu- 
ing for approximately 6 to 8 em distally (Fig 1). The saline 
injection should be performed with a small needle. Thickening of 
the antemesenteric surface of the jejunum should be visible to the 
naked eye at the completion of the injection. 

A 2- to 3-mm transverse serosal incision is then made into the 
catheter insertion site with a scalpel (Fig 2). The swollen subsero- 
sal tissue will then bulge through the incision site. The No. 11 
needle is then inserted into the serosal defect and into a subserosal 


Needle Catheter Jejunostomy—Delany 1235 








Fig 1.—Ten to fifteen milliliters of saline injected 
into jejunum along antemesenteric border at 


Fig 2.—Small transverse incision Fig 3.—Eleven-gauge needle inserted through 
is made at needle injection site incision in serosa, advanced 4 cm in subserosal 


proposed site of insertion of 11-gauge needle for — af:er jejunal wall has been thick- plane, and forced into lumen of jejunum. Thir- 


introduction of jejunostomy catheter. 
ticn. 


plane with the bevel upward for a distance of at least 4 cm before 
it is forced into the lumen of the jejunum (Fig 3). This step must be 
done with care. Sometimes it is necessary to hold the jejunum in a 
stretched position while the needle is inserted. The No. 13 polyvi- 
nyl catheter is inserted through the needle into the lumen of the 
jejunum and should be palpated free and mobile in the jejunum. 
The needle is then removed from the jejunum and the catheter is 
secured at the exit site with a single loop stitch of 2-0 chromic 
catgut. The security of the Stitch can be ascertained by tightening 
the stitch until the catheter can no longer move through the 
stitch. 

The catheter is then brought out through the abdominal wall by 
inserting the needle from outside of the abdomen. The catheter is 
passed through the needle and the needle removed. The catheter 
should be secured to the skin and an adapter attached. The final 
result is a good, easily used jejunostomy inserted through the 
transmural tunnel allowing infusion of most liquid preparations 
by drip, bolus, or pump technique (Fig 4). The jejunos:omy tube 
can be removed any time after the operation without fear of 
leakage or fistula formation. The long-term management of the 
catheter is simplified by the fact that the 13-gauge catheter 
jejunostomy can be easily eleared of obstructing material by either 
flushing or by the insertion of a fine soft flexible wire. 

Our experience with the smaller needle and catheter combina- 
tion was reported in 1977. The larger-size-needle catheter tech- 
nique has been used successfully for two years and has been 
introduced in 35 patients. There has been no catheter-related 
morbidity or mortality. Feedings have been accomplished in 25 
patients with standard commercially prepared low-residue liquid 
diets. The low-residue whole diets are started with one-half 
strength solution on the first postoperative day, with 1,500 to 2,000 
mL of full-strength feeding on the second or third day. When 
using the currently available isotonic low-residue preparations, 
full-strength solutions can be started on the first postoperative 
day. 


COMMENT 


The variety of commercially prepared liquid feeding 
preparations available today make it diffieult to select the 
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ered by subserosal saline injec- teen-gauge catheter is inserted into needle, 


advanced into lumen, and needle removed. Cath- 
eter is brought through abdominal wall using 
needle. 





Fig 4.—Jejunum sutured to abdominal wall. Large-needle catheter 
jejunostomy provides simple, safe technique for fluid or nutrient 
infusion for postoperative patient. 


solution that is ideal for postoperative jejunal feeding.* In 
our earlier studies, we administered a high-nitrogen ele- 
mental diet preparation.’ Hoover et al? used this prepara- 
tion beginning with a low concentration and progressing to 
a full recommended strength solution containing one calo- 
rie per milliliter. They studied 26 patients given immediate 
postoperative jejunal feeding. In comparing this group 
with a randomly selected alternating group of 22 inpa- 
tients given IV fluids, they showed a highly significant 
cumulative positive nitrogen balance in the nutritionally 
supported patient.’ Page et al' have also used elemental 
diet feeding, both by nasoduodenal and jejunal catheter. 


Needle Catheter Jejunostomy—Delany 





The lower viscosity of elemental diet feeding is a factor in 
the previously successful use of this nutrient material for 
infusion through a 16-gauge catheter. Parsa et ab have 
used the catheter jejunostomy with a unique approach to 
the formulation of the jejunal infused fluids and nutrients. 
At Palava University in Iran, Parsa et al used the tech- 
nique for posteperative administration of hand-mixed 
fluids in 35 patients during a 12-month period. They 
prepared the jejunal fluids with nonsterile tap water with 
salt and water administered for the first three days 
postoperatively. A concentration of 1% salt and 10% sugar 
was used. If the tap water, salt, and sugar solution was well 
tolerated, patiemts were given jejunal feedings with calo- 
rie-containing selutions like milk, broth, eggs, fruit juice, 
and diluted honey. Once patients were eating by mouth, 
jejunal fluids were used as a nightly supplement to com- 
plete the appropriate volume needs in the early postopera- 
tive phase. It should be evident that this cost-saving 
approach needs careful assessment for future clinical 


application. 


Although elemental diets have been established as the 
preferred solution for patients with short bowel, pancreatic 
insufficiency, and pancreatitis, elemental diet feeding has 
several disadvantages, including expense, hyperosmolarity 
in the full concentration, and a high carbohydrate con- 
tent.’ The administration of this preparation by the 
jejunal route requires carefully controlled, gradually 
increasing concentration of the solution to avoid symptoms 
of bloating and diarrhea.*? In addition, recent reports by 
Slesinger and Silk question the routine use of pure amino 
acid preparations for nutritional support.** The use of a 
larger catheter jejunostomy offers a range of possibilities 
for nutritional support by this route. In addition to bedside 
prepared hand-mixed solutions, commercially prepared 
nutrients tailored to specific patient needs can be adminis- 
tered. The jejunal feeding preparations can include a 
variety of ingredients formulated for the problems of 
intestinal inflammatory diseases, pancreatic insufficiency, 
biliary duodenal or pancreatic fistulas, malabsorption, and 
short gut syndrome. 
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En Bloc Excision of Cadaver 









= 
bag ic’ 


Kidneys 


for Transplantation 


James E. Colberg, MD 


* A method for the excision of human cadaver kidneys for 
transplantation is described that features en bloc removal with 
preservation of all vessels, in situ cooling, and rapid preparation 
of well-dissected organs for transplantation. 

(Arch Surg 115:1238-1241, 1980) 


d es of the critical factors limiting more widespread use 
of transplantation for end-stage renal disease is the 
lack of cadaver kidneys. Approximately two thirds of the 
kidneys for transplantation in the United States now come 
from cadaveric sources rather than living donors. 

In order to make maximal use of available cadaver 
donors, the kidneys must be removed with utmost care to 
avoid anatomic damage and to preserve adequate length of 
arteries, veins, and ureters. The relatively high incidence 
of multiple vessels dictates care in dissection of the 
arteries. It is also essential to prevent physiologic damage 
to the kidney by adequate anticoagulation, prevention of 
arterial spasm, and minimization of warm ischemic time. It 
is extremely frustrating to lose viable kidneys because of 
preventable technical errors after much effort has been 
expended in identifying the potential donor, preserving 
renal function, eliminating infection, obtaining permission 
for use, and ensuring that brain death criteria have been 
fulfilled. 

The technique described herein has evolved from the 
technique first described by Ackermann and Snell; from 
trial and error, and from helpful suggestions from many 
sources.** The present method combines en bloc dissection, 
the use of vascular clips, in situ perfusion for tke elimina- 
tion of warm ischemia, and preparation of the specimen for 
pulsatile preservation. 

In the Delaware Valley Transplant Program zrea (East- 
ern Pennsylvania, Delaware, and South Centra] New Jer- 
sey), the transplant surgeons believe that the excision of 
kidneys for transplantation is best done by those who are 
transplanting kidneys to recipients and is worth expending 
the time and effort this personal attention requires. 
Obviously, this poliey is not feasible in all areas. Kidneys 
removed in this area are extensively shared both within the 
region and throughout North America. Pulsatile perfusion 
is thus the preferred method of preservation since it allows 
evaluation of vascular resistance on the machine and allows 
sufficient time for cross matching and transportation to 
the transplant center. 

The cadaver donor is a previously healthy patient who 
has died of brain trauma, a nonmetastasizing brain tumor, 
or intracranial bleeding. Neurologic examination on two 
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occasions by the attending physician and his consultants 
confirms that the criteria for brain death have been met. 
Permission from the next of kin is obtained for removal of 
organs for transplantation. Permission is also obtained 
from the medical examiner when indicated. Death is 
declared in accordance with brain death criteria, timed, 
and entered into the chart. Blood pressure is maintained by 
fluids with dopamine added if necessary. Urine output is 
maintained with intravenous (IV) fluids and albumin; 
furosemide and mannitol are added as required. 

The body is brought into the operating room and placed 
supine on the operating table. The abdomen is shaved, 
prepared with povidone iodine solution, and draped with 
sterile drapes. A sterile adhesive plastic drape is used on 
the abdomen. 

A long midline incision is made from the xyphoid process 
down to the pubis. The incision is continued with high 
coagulating current of the Bovie cautery to minimize 





Fig 1.—Right and left parts of colon are mobilized along lateral 
gutters. Small-bowel mesentery is mobilized and ligament of 
Treitz is divided. Duodenum is mobilized and retracted superior- 
ly. 
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Fig 2—Gerota's fescia is incised and left and right kidneys are 
dissected free. Both ureters are mobilized beyond level of iliac 
arteries. 
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Fig 4.—Righ! common iliac artery is doubly ligated and divided. 
Left common iliac artery is ligated and Foley catheter is inserted 
and advanced opposite renal arteries. 


bleeding. Bleeding points are coagulated or clamped and 
ligated as necessary. Two large Balfour abdominal retrac- 
tors are placed in the abdominal cavity for exposure. This 
prov:des excellent exposure and is preferred to the use of 
the larger eruciate incision. 

General exple-ation of the peritoneal cavity is carried 
out to rule out perforation of a viseus that may have 
occurred during previous trauma and to rule out cancer, 
sepsis, or other complicating diseases. 

Tke operation can be carried out by an experienced 
surg2on with an assistant. However, it is often helpful to 
have a second assistant for retraction superiorly of the 
pancreas, duodenum, and base of the small-bowel mesen- 
tery during the dissection of the aorta above the left renal 
vein 
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Fig 3.—Anterior surfaces of aorta and vena cava are cleared from 
surrounding tissue. Left renal vein is dissected free and gonadal 
and adrenal branches divided. Inferior and superior mesenteric 
arteries are ligated and divided. Ureters are now divided. 


After exploration, the right line of Toldt is incised, 
freeing up the right side of the colon from the cecum up 
past the hepatic flexure (Fig 1). The small bowel is then 
mobilized extensively, beginning at the cecum and extend- 
ing to the base of the mesentery and the ligament of 
Treitz. A Kocher maneuver is performed, freeing the 
duodenum up to the common bile duct. The common bile 
duet is not divided. The cecum, ileum, and right part of the 
colon are retracted superiorly and to the patient's left. 
Dissection then frees the duodenum in its third and fourth 
portions to the inferior mesenteric vein. The inferior 
mesenteric vein is doubly ligated and divided and the 
entire small bowel and right part of the colon are retracted 
superiorly out of the peritoneal cavity. The small bowel is 
placed within a plastic intestinal bag with a large gauze 
pack at its mouth to provide sufficient friction so the 
bowels will not slip out. The left side of the colon is 
mobilized along its peritoneal attachment and retracted 
medially to provide the best exposure of the left kidney and 
ureter. 

The right kidney is then freed laterally by blunt and 
sharp dissection after Gerota's fascia is opened (Fig 2). The 
kidney should be handled gently so there is no impairment 
of either venous drainage or arterial flow by excessive 
traction. The kidney is separated from its attachments 
laterally, superiorly, and then posteriorly in a plane just 
dorsal to the vessels. Dissection is carried to the ureter with 
care taken not to interfere with its blood supply, particu- 
larly in the angle between the renal artery and the ureter. 
The ureter is carefully separated from the adjacent gonad- 
al vessels. 

The left kidney is freed in similar fashion. In some cases, 
Gerota's fascia is very closely applied and much of the 
dissection has to be outside of it. Dissection of the ureter 
usually proceeds best when done lateral to the left part of 
the colon. A window is then made in an avascular area of 
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Fig 5.—Foley catheter opposite renal arteries is ligated in place. 
Arterial clamps are placed on proximal aorta and in situ cold 
flushing of kidneys begins. Inferior vena cava is doubly ligated 
and divided. 





Fig 7.—Vena cava is clamped superiorly and divided to allow free 
venous efflux from kidneys. Note celiac axis is dividec here. This 
is usually not necessary. 


the left colonie mesentery so that the kidney can be 
brought medially through it together with the ureter at a 
later stage (Fig 3). The kidney is replaced in its normal 
position at this point, allowing the vessels to recover from 
any spasm. 

The vascular dissection now begins by the sharp dissec- 
tion of adventitia from the left renal vein and the vena 
cava. A rubber loop is placed around the left renal vein, 
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Fig 6.—Aorta and vena cava are dissected from below upward, 
applying vascular clips and dividing lumbar vessels. 
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Fig 8.—F nal preparation before placing on preservation machine 
includes insertion of cannula in inferior aorta, oversewing of 
proximal aorta, and division of vena cava for individual renal flow 
determination. 


elevating it to aid in careful dissection and ligation of the 
adrenal and gonadal tributaries. Vascular clips can be used 
in addition to the ligatures, but should not be relied on 
alone for branches of the left renal vein because of the 
manipulation required before eventual transplantation. 
The tissue overlying the aorta is dissected free. The 
inferior mesenteric artery is doubly ligated and divided 
with vascular clips placed for additional protection. The 
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super or mesenteric artery is separated from the diaphrag- 
matic crus end surrounding tissue. Hemostatic control is 
obtained by placement of large vascular clips and division 
of diaphragmatic muscular fibers and small nerves on 
either side ef the artery. After exposure of 2 em of the 
superior mesenteric artery, it is doubly ligated with 0 silk. 
This improves exposure of the aorta superior to the renal 
arteries. 

It is advartzgeous to dissect the aorta a further 2 to 3 
em. This may recessitate dividing the splenic artery or the 
celiae trunk. The aorta is then freed by blunt dissection so 
that a heavy silk suture may be placed around it at this 
point and straight aortic clamps may be positioned later. 

The ureters are now dissected free with care taken not to 
strip the adventitia. They are divided below the level of the 
iliac arteries. ^ large vascular clip is placed distally on each 
to prevent b«eedirg and reflux. The proximal ureters are 
allowed to urimate freely (Fig 3). 

The right liae artery is doubly ligated with 0 silk and 
divided at its origin (Fig 4). At this point, 12,000 IU of 
heparin is given iatravenously. Mannitol and furosemide 
have been g-ven at an earlier point in the operation to 
insure excellent fow through the kidneys. Two vascular 
clamps are positiened but not clamped on the proximal 
aorta. The clamps should be at least 2 em above the most 
cephalad renal artery and encompass the entire aorta. 

Next, a Foey catheter, inserted into the aorta to a point 
opposite the rena. arteries, is used to chill the kidneys 
rapidly and te flush them of blood. The catheter is 
connected te a Y-shaped urologic irrigating tubing 
inserted into two »ottles of perfusion solution at a 30-cm 
height. An "iatzacellular" cellular solution such as Sacks or 
Collins is pre“erred; lactated Ringer's solution may also be 
used. All buboles must be removed from the line, the drip 
chamber must be emptied of most of its air, and the 
catheter flusbec of air to prevent air embolism to the end 
arterial suppy of the kidneys. The left iliac artery is 
ligated distal y. A proximal tie and a vascular clamp are 
used fer control, while an incision is made in the artery to 
insert a Foley catheter with a 5-cc balloon (18-20 F for 
adults, Fig 4). This is passed up the aorta just below the 
origin of the renal arteries for best perfusion. The balloon 
is gently inflated with 2 to 3 mL of sterile fluid and the 
catheter is ligated in place in the left iliac artery (Fig 5). 

Phentolamine mesylate is given to alleviate potential 
vasospasm. Smee the phentolamine may have a profound 
effect on the bbod pressure if blood volume is not suffi- 
cient, it is given in small doses of 5 to 10 mg. After waiting 
a few minutes for this to be effective, the aorta is doubly 
clamped and the fush solution is run through the Foley 
catheter at max mel rate from a 30-em height. The kidneys 
should rapidly become pale and cold. The left iliac artery is 
divided and -he bifurcation of the aorta is lifted and 
dissected cephalad (Fig 6). 

The inferior vera cava is doubly ligated and divided 
below tae rene! veims and will be dissected superiorly along 
with the aorta. Lumbar arteries and veins are isolated, 
occluded with vascular clips, and divided. The use of clips at 
this point albws rapid dissection and division of the 
lumbar arteries -o insure that most of the cold solution will 
be flushed thrcugh the kidneys. When the dissection 
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reaches the level of the renal vessels, it must proceed in a 
plane dorsal to those vessels; otherwise, a small renal 
artery can be inadvertently divided. The kidneys and their 
vasculature are carefully dissected free from posterior 
structures sweeping from the right side to the vena cava 
(which is still attached in its proximal portion) and from 
the left side to the aorta. The aorta is then divided between 
the two vascular clamps. The superior portion of the vena 
cava is divided after a large vascular clamp is placed 
proximally (Fig 7). 

The entire specimen is placed in a pan within the lighted 
field. The vena cava is divided longitudinally so that each 
kidney may be checked for clear, blood-free drainage now 
and for individual flow on the machine later (Fig 8). The 
renal arteries must be dissected sufficiently so that the 
exact number, size, and location may be determined for 
planning the recipient operation. The cephalad portion of 
the aorta should then be oversewed with 5-0 Prolene 
sutures by means of a “baseball” stitch since the closure 
must withstand pressure up to 60 mm Hg on the preserva- 
tion machine. A significant aortic leak provides a spurious- 
ly high “renal flow” rate on the machine. The inferior aorta 
is then divided transversely at a suitable point to place a 
large perfusion cannula in it. This is ligated into position 
with 2-0 silk with a further ligature around the hub of the 
cannula for security. The kidneys, attached to the aorta but 
with separate venous drainage, can then be placed on the 
portable preservation machine. Removal of mesenteric 
lymph nodes and a portion of the spleen for tissue typing 
completes the operation. Vascular clamps are removed, the 
peritoneal cavity is thoroughly aspirated, and the incision 
is closed. 

The time from opening the abdomen to removal of the 
carefully dissected en bloc specimen should be approxi- 
mately two hours in the average patient with an experi- 
enced surgeon. Additional time will be required for prepa- 
ration of the aorta for perfusion and removal of specimens 
for tissue typing. 

The advantages of this technique are as follows: (1) 
excellent visualization of all structures; (2) accurate deter- 
mination of number, size, and location of vessels for later 
anastomosis; (3) preservation of the full length of all renal 
vessels, including accessory renal arteries; (4) minimal 
dissection around the renal arteries and avoidance of 
vasospasm; (5) avoidance of cannula damage to the renal 
arteries; (6) essentially no warm ischemia time; (7) assur- 
ance of good urine production by each kidney at the time of 
removal; (8) controlled removal with the ability to move 
swiftly to minimize warm ischemia if the blood pressure 
should suddenly deteriorate; and (9) well-prepared kidneys 
and vessels ready for transplantation with little further 
dissection. 
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Correspondence and Brief Communications 
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Improved Femoral Incision 
for Arterial Bypass 


To the Editor.—Evidence accumulated 
from many sources indicates that 
femoral incisions become infected 
more often than other incisions used 
in vascular operations. A majority of 
infections are due to Staphylococcus 
sp, which suggests that they originate 
as skin contaminants. Furthermore, 
detailed investigation suggests that 
certain parts of the body with skin 
folds, such as axilla and groin, are 
difficult to sterilize by commonly used 
preoperative preparations. For this 
reason, we modified our approach to 
the femoral area. 

After washing and preparation 
with aqueous povidone-iodine, the 
operative field is covered with plastic 
adhesive drapes to isolate the groin 
folds. The skin incision is made about 
2.5 to 5.0 em lateral to the femoral 
artery to avoid the groin fold. The 
position of the incision varies some- 
what, being more lateral in stout 
patients, always cireumventing nor- 
mally moist areas. In the Figure, the 
incision is represented by the dotted 
line and the inguinal ligament by the 
dashes. Only the arteries are shown. 
As the incision reaches the deep fas- 
cia, the skin, subcutaneous tissue, and 
lymph nodes are easily retracted 
medially en bloc. The deep fascia is 
incised over the vessels in the usual 
manner. 

We have used this approach in 
approximately 200 operations, with- 
out an early infection. It seems that 
the value of this approach should be 
explored further. 

Davip V. PECORA, MD 
Philadelphia 


1. Pecora DV, Landis RE, Martin E: Location 
of cutaneous microorganisms. Surgery 64:1114- 
1118, 1968. 


Arteriographic Management 
of Hepatic Hemorrhage 


To the Editor.—The recent report "He- 
patie Artery Ligation for Delayed 
Hepatic Hemorrhage” (ARCHIVES 
115:92, 1980) invites comment. The 
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authors justly note that selective 
hepatic arterial ligation is an effective 
method for controlling acute and 
delayed hepatic hemorrhage and that 
it is usually well tolerated because of 
the excellent collateral vascular poten- 
tial. Furthermore, they advocate pre- 
operative arteriography to localize 
such bleeding and to identify hepatic 
arterial variations. Arteriography, 
however, may aid not only in the 
diagnostic evaluation but also in the 
treatment of these patients. Indeed, 
selective transcatheter hepatic arteri- 
al embolization can be an alternative 
in such cases, as has recently been 
demenstrated through the control of 
intrahepatic and intraperitoneal he- 
patic hemorrhage, as well as of hemo- 
bilia.'* Embolization therapy has also 
proved useful in instances of aberrant 
hepazic vascular supply of the type 
that the authors encountered.’ 
Considering the frequency of hepat- 
ie injury in abdominal trauma, the 
occasional limitations of operatively 
evaluating hepatic sites of bleeding, 
and the stated usefulness of diagnos- 
tie arteriography in such cases, the 
control of hepatic hemorrhage by 
transcatheter embolization should be 








Femoral incision for arterial bypass. Dot- 
ted line represents incision, dashes repre- 
sent inguinal ligament. 


encouraged. The need for such nonop- 
erative techniques is further en- 
hanced because, as the authors have 
observed, these patients are frequent- 
ly ill-suited for lengthy operative pro- 
cedures. 

TuHoMas HoLMES Hunt, MD 

Winston-Salem, NC 


1. Jander HP, Laws HL, Kogutt MS, Mihas 
AA: Emergency embolization in blunt hepatic 
trauma. AJR 129:249-252, 1977. 

2. Rubin BE, Katzen BT: Selective hepatic 
artery embolization to control massive hepatic 
hemorrhage after trauma. AJR 129:253-256, 
1977. 
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Umbilical Hernias 


To the Editor.-l have noticed that 
some general surgeons continue to 
repair umbilical hernias in young 
adults through a generous infra- 
umbilieal or supraumbilical incision 
that leaves a prominent surgical scar 





Figure 1. 


(Fig 1). Most patients, in my opinion, 
would prefer to have the skin incision 
placed completely within an umbilical 
skin fold; exposure for repair is ade- 
quate and the surgical scar is com- 
petely concealed (Fig 2). 

ANTHONY SHAW, MD 

Charlottesville, Va 





Figure 2. 
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Calendar of Events 


1980 


October 


American College of Surgeons Annual Clinical 
Congress, Oct 20-24, Atlanta. Contact Edwin 
Gerrish, MD, ACS, 55 E Erie St, Chicago, IL 
60611. 

American College of Chest Physicians, Oct 26- 
30, Boston, MA. Contact ACCP, 911 Busse 
Hwy, Park Ridge, IL 50068. 

Fifth World Symposium on Pediatric Surgery, 
Acapulco Princess Hotel, Mexico. Contact 
Instituto Nacional de Pediatria DIF; Congress 
Office, Insurgentes Sur 3700, Mexico 22 DG, 
Mexico. 


November 


Current Concepts in Surgical Oncology, Post- 
graduate course, Nov 3-7, Memorial Sloan- 
Ketterng Cancer Center, New York. Contact 
Jatin P. Shah, MD, 1275 York Ave, New York, 
NY 10921 

American Heart Association, Nov 12-15, Fon- 
tainbleau Hotel, Miami. Contact Exec VP W. W. 
Moore, 7320 Greenville Ave, Dallas, TX 
75231 

Western Surgical Association, Nov 16-19, Hotel 
Utah, Salt Lake City. Contact Secretary Paul E. 





Hodgson, MD, Department of Surgery, Univer- 
sity of Nebraska Medical Center, Omaha, NE 
65105. 

Treatment of Injuries of the Hand: Primary and 
Definitive Care, Wayne State University 
School of Medicine in cooperation with the 
American Society for Surgery of the Hand, Nov 
17-19, Detroit Plaza Hotel, Renaissance Cen- 
ter, Detroit. Information Wayne State Universi- 
ty School of Medicine, Continuing Medical 
Education, 9B-32 Health Care Institute, De- 
troit, MI 48202. 

Southern Thoracic Surgical Association, The 
Greenbrier, White Sulpher Springs, WVa. Con- 
tact the secretary, R. B. McElvein, MD, Depart- 
ment of Surgery, University of Alabama, Bir- 
mingham, AL 35294. 


1981 


January 


Society of Thoracic Surgeons, Jan 25-28, The 
Bonaventure, Los Angeles. For information 
contact W. G Purcell, Business Manager, 111 
E Wacker Dr, Chicago, IL 60601. 

Postgraduate Assembly in Surgery, Jan 25-30, 
Sheraton Harbor Island Hotel, San Diego. 
Sponsored by University of California, San 
Diego. Contact Dr Marshall Orloff, c/o Office 
of Continuing Education, M-017, UCSD 
School of Medicine, La Jolla, CA 92093. 





February 


Society of University Surgeons, Hershey, Pa, 
Feb 12-14. Contact the Secretary, B. M. Jaffee, 
MD, SUNY Downstate Medical Center, 450 
Clarkson Ave, Brooklyn, NY 11203. 

American Society for Surgery of the Hand, Cae- 
sar's Palace, Las Vegas, Feb 23-25. Contact 
ASSH, 2600 S Parker Rd, #132, Aurora, CO 
80014. 

American Academy of Orthopedic Surgeons, 
Las Vegas, Feb 26-March 3. Contact AAOS, 
444 N Michigan Ave, Room 1500, Chicago, IL 
60611. 


March 


Central Surgical Association, Dearborn, Mich, 
March 4-7. Contact the Secretary, W. O. Grif- 
fen, MD, University of Kentucky Medical Cen- 
ter, Lexington, KY 40536. 

American Society for Head and Neck Surgery, 
Phoenix, Ariz, March 8-11. Contact Secretary, 
J. C. Goldstein, MD, Albany Medical College, 
Albany, NY 12208. 

Society of Head and Neck Surgeons and Amer- 
ican Society for Head and Neck Surgery, joint 
scientific meeting, March 8-12. Hyatt Regency 
Hotel, Phoenix, Ariz. Information Gabriel F. 
DeFreitas, MD, 1010 E McDowell Rd, Suite 
203, Phoenix, AZ 85006. 





News and Announcements 


News and Anaouncements: The Edi- 
tor will be pleased to receive for publi- 
cation orief notices of meetings, semi- 
nars, o7 symposia which are of inter- 
est to the readers of the ARCHIVES. 
News items of appointments, promo- 
tions and developments in the field of 
surgery and related disciplines are 


`- invited. 


University of Pennsylvania Surgeon, 
Dr William T. Fitts, Dies.—William 
Thomas Fitts, Jr, MD, professor of 
surgery and former chairman of the 
Department of Surgery at the Univer- 
sity of Pennsylvania Sehool of Medi- 
cine and former chief of surgery at 
the Hospital ef the University of 
Pennsylvania, died Tuesday, June 17, 
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at Pennsylvania Hospital following a 
brief illness. He was 64 years old. 

A native of Jackson, Tenn, and 
graduate of Union University in Jack- 
son, Dr Fitts was a long-time resident 
of Philadelphia, where he received his 
medical degree from the University of 
Pennsylvania and completed his in- 
ternship and surgical residency at the 
Hospital of the University of Pennsyl- 
vania. In World War II, Dr Fitts 
served as a surgical ward officer for 
the 20th General Hospital in the 
Pacific theater, with the rank of cap- 
tain. 

Internatiorally recognized for his 
contributions to the surgical treat- 
ment of trauma, Dr Fitts was editor 
of the Journe! of Trauma from 1968 
to 1974. He served as president of the 
American Association for the Sur- 
gery of Trauma; vice-chairman of the 
Commission on Trauma of the Ameri- 


can College of Surgeons; president of 
the American Trauma Society; and 
chairman of the Philadelphia Regional 
Committee on Trauma. He was a 
member of numerous other scientific 
and professional medical societies. 

Many awards and honors were be- 
stowed upon Dr Fitts during his illus- 
trious professional career. Among 
these are the William T. Fitts, Jr, 
Lectureship, established by the Amer- 
ican Association for the Surgery of 
Trauma; the University of Pennsyl- 
vania Lindback Teaching Award; the 
Distinguished Service Award from 
Union University, and, last year, the 
Alumni Merit Award from the Uni- 
versity of Pennsylvania. Through 
these and other awards, Dr Fitts was 
honored for his superb surgical judg- 
ment and for maintaining close per- 
sonal relationships with colleagues, 
students, and patients. 
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Books 


Anesthesia for Orthopaedic Surgery, by Howard 
L. Zauder, $30, Philadelphia, FA Davis, Co 1980. 

This worthwhile volume ably ad- 
dresses the mutual concern of ortho- 
paedists and anesthesiologists, name- 
ly, the optimal anesthetie manage- 
ment of the orthopaedic surgical 
patient. Fundamental concepts of the 
two specialties are explored to pro- 
mote common understanding. 

The extensive bibliographies in- 
cluded in each chapter introduce piv- 
otal work in each specialty. All too 
often in the clinical setting, objective 
data and lessons of past studies are 
obscured in heated argument. When 
the surgeon declares, "This patient 
needs an operation," and the anesthe- 
siologist states just as categorically, 
"This patient is too sick for anesthe- 
sia," the patient's welfare is not well 
served by either specialist. This vol- 
ume provides useful guidelines for 
perioperative care in the elderly indi- 
vidual. Excellent chapters on "Evalua- 
tion of the Patient With Multiple 
Injuries," "Early Mobilization of the 
Severely Injured Patient," and "Anes- 
thetie Considerations for the Patient 
With a Fractured Hip" each shed con- 
siderable light on questions of morbid- 
ity and mortality in the face of extra- 
skeletal disease. Data derived from 
literature review are coupled with the 
author's own series of cases in chapter 
3 to point out the potential improve- 
ment in mortality possible when 
emphasis is placed on immobilization 
of the fracture and not the patient 
when femoral shaft fracture is com- 
bined with chest injury. 

Chapter 6 by Dr Alan P. Winnie 
nicely discusses regional anesthesia of 
the upper and lower extremities. In 
clear line drawings, fundamental 
principles and techniques are dis- 
eussed with clarity and honesty. Other 
chapters consider anesthesia in pedi- 
atrie patients, hemophilia, and in the 
presence of cervical spine injury. 

This volume will be of significant 
value to residents in both anesthesiol- 
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ogy and orthopaedic surgery. Experi- 
enced practitioners of both specialties 
will also find much of interest and 
enlightenment within this highly 
readable work. 
Terry R. Liaur, MD 
New Haven, Conn 


Atlas of Bedside Procedures, edited by Thomas J. 
VanderSalm, Bruce S. Cutler, and H. Brownell 
Wheeler, 408 pp, $18.95, Boston, Little Brown & 
Co, 1979. 

Only rarely does an editor fulfill his 
objective as well as VanderSalm, Cutl- 
er, ard Wheeler have. They set out to 
provide an atlas for senior medical 
students and junior residents that 
would explicitly and plainly describe 
the indications, techniques, and com- 
plieations of invasive bedside proce- 
dures. They succeeded in producing a 
manual that should supply a solid con- 
ceptual framework to the surgeon 
training to perform all types of proce- 
dures commonly done in intensive 
care units, emergency rooms, and the 
surgical wards. 

Although atlases of this type can 
regress to cookbook format, this text- 
book definitely does not. The outline 
format and schematic drawings are 
clear and easy to follow. The tech- 
niques described were selected as 
those most successful in the author's 
experience. The list of complications is 
complete, and the bibliography, which 
is mostly annotated, is an excellent 
reference source. 

Minor complaints might be directed 
at inclusion of highly specialized pro- 
cedures, such as inferior caval filter 
insertion and regional intravenous 
anesthesia. The description of Allen's 
test does not clearly instruct against 
extension of the wrist. 

There are no major omissions. The 
techniques described, because of their 
dominant presence in patient care, 
will be better taught and learned by 
reference to this atlas. 

LUKE LiCauz1, MD 
New Haven, Conn 
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Its all recorded in black and white 


DATA IN 4950 INSOMNIA PATIENTS SUPPORT ELEC 


Clinical studies prove Efficacy proved 


efficacy of in postsurgical patients 
® * * * 
Dalmane with insomnia?? 
m In two separate clinical studies of hospitalized 
urazepa : 
Dalmane efficacy was demonstrated in 18 clinical patients, most of whom were convalescing from sur- 
studies. These included paired-night, double-blind gery, Dalmane (flurazepam HCI/Roche) reduced sleep 
crossover, double-blind comparison and patient induction time, reduced the number of nighttime 
preference studies. awakenings and extended total sleep time. Fifty-four 


patients were given Dalmane; 55, placebo, according 
to a double-blind, randomized protocol. 


Efficacy from the first 
night of use^* 





Dalmane (flurazepam HCI/Roche) proved 
effective during medication nights 1-3 
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*p<0.01 n=23 
Results shown represent reduction, in minutes, of total time spent awake 
Adapted from Kales A, et al: Clin Pharmacol Ther 19:576-583, May 1976 








In these sleep research laboratory studies, patients 
taking Dalmane fell asleep faster, had fewer nighttime 
awakenings and slept longer. 


























'RO-OBJECTIVE FINDINGS ' 


PLUS THESE IMPORTANT 
SAFETY FEATURES: 


Does not significantly 
influence the results 

of many commonly 
ordered laboratory tests? 


Both /n vitro and in vivo studies have shown that 
Dalmane generally does not interfere with many 
common laboratory tests. Included among these ere 
triglycerides, uric acid, glucose, SGOT, alkaline phos- 
phatase and total protein. Rare occurrences of SGOT, 
SGPT and alkaline phosphatase elevations have been 
noted due to pharmacological effects. (See Adverse 
Reactions section of complete product information.) 


Proven not to alter the effect 
of chronic warfarin therapy *? 


Studies have demonstrated that patients concurrently 
on Dalmane (flurazepam HCI/Roche) and chronic war- 
farin therapy show no unacceptable fluctuation ir 
prothrombin time. 


Patients receiving Dalmane should be cautioned about 
possiblecombined effects with alcohol and other 

CNS depressants. Patients should also be cautioned 
against hazardous occupations requiring complete 
mental alertness, such as operating machinery or 
driving a motor vehicle shortly after ingesting the drug. 


Well tolerated 


in most patients? 


A study of 2542 hospitalized patients with insomnia, 
42.7% of whom were 60 years of age or over, showed 
unwanted effects attributable to Dalmane in only 3.196: 
of the total patient population. These unwanted effects 
were more frequent with increased dosage and age. 
None, however, were considered serious by attending 
physicians. 
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DALMANE« . — 
flurazepam HCI/Roche Á 

15-mg and 30-mg capsules 
UNMATCHEDPROOF . J>) 
UNMATCHED EFFICACY... 


Please see following page 
for a summary of product information. 


1245 





Protocol for insomnia 
management 


O Treat physical and/or psychological factors that 
may underlie an inability to sleep. 


C] Thoroughly question and evaluate new patients 
who specifically request sleep medications. 


O Consider other medications the patient may 5e 
taking (including alcoholic beverages) and be aware of 
possible drug interactions. 


O Select a sleep medication with objectively decu- 
mented proof of efficacy and a wide margin of safety. 


O Initiate treatment at the lowest effective dose for 
the period of time deemed necessary to achieve a 
reasonable therapeutic goal. 


O Monitor response to therapy and, based upon 
patient reassessment, determine need for continuing 
medication on an individual basis. 


LJ Advise patients who ingest alcoholic beverages or 
other CNS depressants against doing so while on sleep 
medication. CNS stimulants such as caffeine should 
also be discontinued. 


O Caution patients against engaging in hazardous 
occupations requiring complete mental alertness such 
as operating machinery or driving a motor vehicle 
shortly after ingesting the drug. In addition, as with 

all CNS depressants, patients may have reducec motor 
performance while on hypnotic therapy and shculd 

be advised accordingly. 


LJ Avoid prescribing for suicidal or dependency-prone 
individuals whose histories indicate an inability to 
handle any psychoactive substances including 

alcohol. 

Now available from Roche— important guidance which you 
may give to your patients with insomnia. 

Just complete and mail the form below. 
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Roche Products Inc. 
One Broad Avenue 
Fairview, New Jersey 07022 


| would like to receive information concerning 
guidance about insomnia for my patients. 


Name 
Address 
City. 


State... o e LL Laut PERI] 
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DALMANE: 


One 15-mg capsule h.s.— recommended initial dosage 
for elderly or debilitated patients. 

One 30-mg capsule h.s.— usual adult dosage 

(15 mg may suffice in some patients). 


Before prescribing, please consult complete product informa- 
tion, a summary of which follows: 
Indications: Effective in all types of insomnia characterized by 
difficulty in falling asleep, frequent nocturnal awakenings and/or 
early morning awakening; in patients with recurring insomnia or 
poor sleeping habits; in acute or chronic medical situations re- 
quiring restful sleep. Objective sleep laboratory data have shown 
effectiveness for at least 28 consecutive nights of administration. 
Since insomnia is often transient and intermittent, prolonged 
administration is generally not necessary or recommended. 
Contraindications: Known hypersensitivity to flurazepam HCI. 
Warnings: Caution patients about possible combined effects with 
alcohol and other CNS depressants. Caution against hazardous 
occupations requiring complete mental alertness (e.g., operating 
machinery, driving). 

Usage in Pregnancy: Several studies of minor tranquilizers 

(chlordi xide, diazepam, and meprobamate) suggest 

increased risk of congenital malformations during the first 

trimester of pregnancy. Dalmane, a benzodiazepine, has 

not been studied adequately to determine whether it may 

be associated with such an increased risk. Because use 

of these drugs is rarely a matter of urgency, their use 

during this period should almost always be avoided. Con- 

sider possibility of pregnancy when instituting therapy; 

advise patients to discuss therapy if they intend to or 

do become pregnant. 
Not recommended for use in persons under 15 years of age. 
Though physical and psychological dependence have nct been 
reported on recommended doses, use caution in administering to 
addiction-prone individuals or those who might increase dosage. 
Precautions: In elderly and debilitated patients, it is recom- 
mended that the dosage be limited to 15 mg to reduce risk of 
oversedation, dizziness, confusion and/or ataxia. Consider poten- 
tial additive effects with other hypnotics or CNS depressants. 
Employ usual precautions in patients who are severely depressed, 
or with latent depression or suicidal tendencies, or with impaired 
renal or hepatic function. Periodic blood counts and liver and 
kidney function tests are advised during repeated therapy. 
Adverse Reactions: Dizziness, drowsiness, lightheadedness, 
staggering, ataxia and falling have occurred, particularly in elderly 
or debilitated patients. Severe sedation, lethargy, disorientation 
and coma, probably indicative of drug intolerance or overdosage, 
have been reported. Also reported: headache, heartburn, upset 
stomach, nausea, vomiting, diarrhea, constipation, GI pain, ner- 
vousness, talkativeness, apprehension, irritability, weakness, 
palpitations, chest pains, body and joint pains and GU complaints. 
There have also been rare occurrences of leukopenia, granulo- 
cytopenia, sweating, flushes, difficulty in focusing, blurred vision, 
burning eyes, faintness, hypotension, shortness of breath, 
pruritus, skin rash, dry mouth, bitter taste, excessive salivation, 
anorexia, euphoria, depression, slurred speech, confusion, rest- 
lessness, hallucinations, paradoxical reactions, e.g., excitement, 
stimulation and hyperactivity, and elevated SGOT, SGPT, total and 
direct bilirubins and alkaline phosphatase. 
Dosage: Individualize for maximum beneficial effect. 
Adults: 30 mg usual dosage; 15 mg may suffice in some patients. 
Elderly or debilitated patients: 15 mg recommended initially 
until response is determined. 
Supplied: Capsules containing 15 mg or 30 mg flurazepam HCI. 


ROCHE PRODUCTS INC. 
Manati, Puerto Rico 00701 
® 
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Acute pain 
is no laughing matter. 


The first prescription for 
the first days of acute pain 
Empirin' c Codeine #3 


Each tablet contains: aspirin, 325 mg; plus codeine « 
phosphate, 30 mg, (Warning — may be habit-forming). 










































For the milliens of patients who need the potency 
of aspirin and codeine for their acute pain. 


The pain of fractures, strains, sprains, burns and 
wounds is at its peak during the first three to four days 
following trauma. The potent action of Empirin C 
Codeine begins to work within 15 minutes of oral ad- 
ministration, an important advantage during this acute 
pain period. Empirin C Codeine has unique bi-level 
action to attack pain at two critical points: peripherally 
at the site of injury and centrally at the site of pain 
awareness. 


For the most effective dosage in treating acute pain, 

begin with ...two tablets of Empirin € Codeine #2 or 
#3, every four hours. Titrate downward as pain sub- 
sides. 


EMPIRIN® with Cadeine 


DESCRIPTION: Each tablet centains aspirin (acetylsalicylic acid) 325 mg plus codeine phosphate in one of the @ 
following strengths: No. 2 — 15 mg, No. 3 — 30 mg, and No. 4 — 60 mg. (Warning — may be habit-forming.) 


CONTRAINDICATIONS: Hypersensitivity to aspirin or codeine. 
WARNINGS: 


Drug dependence: Empirin with Codeine can produce drug dependence of the morphine type and, therefore, has the 
potential for being abused. Psychic dependence, physical dependence, and tolerance may develop upon repeated administra- 
tion of this drug and it should Se prescribed and administered with the same degree of caution appropriate to the use of other 
oral, narcotic-containing medications. Like other narcotic-containing medications, the drug is subject to the Federal Con- 
trolled Substances Act 


Use in ambulatory patients: Empirin with Codeine may impair the mental and/or physical abilities required for the 
performance of potentially hazardous tasks such as driving a car or operating machinery. The patient using this drug should 
be cautioned accordingly. 


Interaction with other central nervous system (CNS) depressants: Patients receiving other narcotic analgesics, general 
anesthetics, phenothiazines, cther tranquilizers, sedative-hypnotics, or other CNS depressants (including alcohol) concomi- 
tantly with Empirin with Codeine may exhibit an additive CNS depression. When such combined th erapy is contemplated, the 
dose of one or both agents sieuld be reduced 


Use in pregnancy: Safe use impregnancy has not been established relative to possible adverse effects on fetal development 
Therefore, Empirin with Codeine should not be used in pregnant women unless, in the judgment of the physician, the potential 
benefits outweigh the possible hazards. 


PRECAUTIONS: 


Head injury and increased intracranial pressure: The respiratory depressant effects of narcotics and their capacity to 
elevate cerebrospinal fluid pressure may be markedly exaggerated in the presence of head injury, other intracranial lesions or 
a pre-existing increase in intracranial pressure. Furthermore, narcotics produce adverse reactions which may obscure the 
Clinical course of patients with head injuries 


Acute abdominal conditions: The administration of Empirin with Codeine or other narcotics may obscure the diagnosis or 
clinical course in patients with acute abdominal conditions. 


Allergic: Precautions should še taken in administering salicylates to persons with known allergies: patients with nasal 
polyps are more likely to be hypersensitive to aspirin. 


Special risk patients: Empir with Codeine should be given with caution to certain patients such as the elderly or 
gebilitated, and those with severe impairment of hepatic or renal function, hypothyroidism, Addison's disease, prostatic 
ypertrophy or urethral stricture, peptic ulcer, or coagulation disorders. 


BVERSE REACTIONS: The mest frequently observed adverse reactions to codeine include light-headedness, dizziness, 
sedation, nausea and vomiting These effects seem to be more prominent in ambulatory than in nonambulatory patients and 
some of these adverse reactions may be alleviated if the patient lies down Other adverse reactions include euphoria, 
lysphoria, constipation, and pruritus. 


le most frequently observec reactions to aspirin include headache, vertigo, ringing in the ears, mental confusion, drowsi- 
SS. sweating, thirst, nausea: and vomiting, Occasional patients experience gastric imitation and bleeding with aspirin 
Sün patients are unable to fake salicylates without developing nausea and vomiting. Hypersensitivity may be manifested by 
a tin rash or even an anaphylactic reaction. With these exceptions, most of the side etfects occur after repeated administra- 
thofof-large doses. š ae A 
DOSAGE AND ADMINISTRATION: Dosage should be adjusted ac to the severity of the pain and the response of the 
palit. tt may occasionally be vecessary to exceed the usual dosage recommended below in cases of more severe pain or 
thoséipatients who have become tolerant tà the analgesic effect | Codeine i5 given eusi 
ifBose tor Empirin with Cowsine No. 2 and No. 3 is one or 
rin with Codeine No. 4 is one tablet every four hours 
DRUG INTERACTIONS: The CNS depressant — 
eftedts of Empirir «ith Co be 
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After parenteral narcotics... 
maximum oral potency 


The principal analgesic ingredient, oxy- 
codone. is a semisynthetic narcotic with 
multiple actions qualitatively similar to 
those ef morphine. The analgesic effect 
of oxycedone begins within 10 to 15 min- 
utes after oral administration, peaks at 
45 minutes and persists for 3 to 6 hours.* 
Acetaminophen, a non-narcotic analge- 
sic, complements the pain relief pro- 
vided by oxycodone. 


Summary of Prescribing Information 
Contraindications: Hypersensitivity to oxycodone or 
acetaminaphen 


Warnings: Drug dependence: Oxycodone can pro- 
duce drwg dependence of the morphine type and 
may be abused. Psychic dependence, physical 
dependence and tolerance may develop upon 
repeated administration, prescribe and administer 
with same caution appropriate to other oral narcotic- 
containing medications. Subject to the Federal Con- 
trolled Substances Act 

Usage in ambulatory patients: Caution patients that 
oxycodone may impair mental and/or physical abili- 
ties required for performance of potentially hazardous 
tasks such as drivingsa car or operating machinery. 
Interaction with other Centrai Nervous System 
depressants: Patients receiving other narcotic anal- 
gesics, general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics or other CNS 
depressants (including alcohol) with TYLOX capsules 
may exhibit additive CNS depression. When such 
combines therapy is contemplated, the dose of one 
or both agents should be reducec 

Usage ir pregnaney: Safe use not established 
Should pot be used in pregnant women unless 
potential'benefits outweigh possible hazards. 

Usage im children: Should not de administered to 
children 


Precautians: Head injury and increased intracranial 
pressure The respiratory depressant effects of nar- 
Cotics and their capacity to elevate cerebrospinal fluid 
pressure may be markedly exaggerated in the pres- 
ence of head injury. other intracranial lesions or a 
pre-existing increase in intracranial pressure. Fur- 
thermore. narcotics produce adverse reactions which 
may obscure the clinical course of patients with head 
injuries 

Acute atdominal conditions: TYLOX capsules or 
other narcotics may obscure the diagnosis or clinical 
Course cf acute abdominal conditions 

Special «sk patients. Administer with caution to cer- 
lain patients such as the elderly or debilitated, and 
those with severe impairment of hepatic or renal 
function. hypothyroidism, Addison's disease, and 
prostaticMypertrophy or urethral stricture 


Adverse Reactions: Most frequent: Lightheaded- 
ness, dizziness, sedation, nausea and vomiting; more 
prominent in ambulatory than non-ambulatory 
patients; some of these reactions may be alleviated if 
the patient lies down. Others: euphoria dysphoria, 
constipatien. skin rash and pruritus 


Dosage and Administration: Dosage should be 
adjusted-according *o severity of pain and response 
of the patient. It may occasionally be necessary to 
exceed the usual Gosage recommended below in 
cases of more severe pain or in those patients who 
have become tolerant to the analgesic effect of nar- 
cotics. TYLOX capsules are given orally. Usual adult 
dose is ane capsule every 6 hours as needed for 
pain 


Drug Interactions: CNS depressant effects may be 
additive with that af other CNS depressants. See 
Warnings 

Caution Federal law prohibits dispensing without 
prescription 

For information om symptoms/treatment of over- 
dosage. see full prescribing information 

Full directions for use should be read before adminis- 
tering or.srescribin 


*Halpern LM, Bonica JJ: Analgesics, in Modell W (ed) 
Drugs of Choice 1978-1979. St Louis, CV Mosby, 1978 
p 225 0775 





An oxycoc analgesic 
combination without APC 


® 


^ 


CAPSULES 


oxycedone HCI* 4.5 mg, 
oxycodone terephthalate* 0.38 mg, 
acetaminophen 500 mg 


*Warning: May be habit forming. 





McNeil Laboratories, VicNEILAB, Inc., Fort Washington, PA 19034 © McN 1980 
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“Nutritional benefits are realized early when 

the needs are greatest. Although the present study 
did not compare intrajejunal feeding with total 
parenteral nutrition, the nutritional benefits appear 
to be equal or better, and almost all the hazards 
of total parenteral nutrition are avoided." 







—Hoover, HC Jr., Ryan, JA, Anderson, EJ, and Fischer, JE: 
Nutritional benefits of immediate postoperative jejunal 
feeding of an elemental diet. Am J Surg 139:153 (Jan) 1980. 


Youcan start de. 
feeding in T 
the recovery room by 
the enteral route... 
the preferred route... 


withVivonex HN 


m avoids sepsis 
m less than half the cost cf parenteral hyperalimentation 


m flows continuously thru #5 French naso-enteric 
or 16-gauge jejunostomy tube 


m unique high nitrogen formula absorbed with minimal digestion 


Vivonex HN 


The only elemental 
high nitrogen diet for complete 
postoperative nutrition 





*One of four new technics presented in a film series on earlier postoperative feeding by five 
eminent surgeons. To view these films, contact your Norwich-Eaton Representative or write 
directly to Norwich-Eaton Pharmaceuticals, Norwich, NY 13815. 


Data on ingredients and nutrient content available on request. 


Norwich-Eaton 


PHARMACEUTICALS 
Norwich, New York 13815 
Division of MortonNorwich Products, Inc. 
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Ontogeny and Phylogeny 


Wiley F. Barker, MD 


T hen I have the opportunity to watch a bright young 
surgeon just a few years out of medical school as he 
casually stops his patient's heart and proceeds confidently 
with barely imaginable technical procedures while the 
patient's physiology is totally dependent on iatrogenic 
support, I feel like Darwin did as he looked at dinosaur 
bones in Patagonia. Darwin’s companion and commending 
officer, Captain FitzMorris, was a rigidly orthodox Roman 
Catholic who saw in the great strata full of dinosaur bones 
evidence that the Lord’s hand had indeed been busy during 
the few millennia since Genesis; he believed these must be 
bones of great beasts who died in the flood. Darwin viewed 
these findings differently: he recognized this paleontologi- 
cal treasure as evidence that far, far more was there than 
couic be aecounted for in the limited years of Biblical 
history. 

Likewise, we know that the evolutionary processes that 
led te my young colleague's ability to carry out open-heart 
surgery existed for a much longer time than his personal 
span of medical experience. 

The phrase "ontogeny and phylogeny" appropriately 
describes our Society. Individually, we reflect the develop- 
ment of our association: individually, each of us is linked to 
the Gevelopment of others in the group, and the Soeiety's 
evolution reflects the evolution in each of us. 

During the business meeting today, I was reminded of 
this web of interconnecting concepts that link us all when I 
had the pleasure of presenting membership certifieztes to 
a number of colleagues and former students. It occurred to 
me that identifying the sources of each person's accumu- 
lated knowledge and learned skills would be fascinating. 
Undoubtedly, we could trace those sources back and forth, 
to and from many of this audience today. 

For example, what special embryonic ideas and tech- 
niques did Charles Hufnagel pass on to Felix Eastcott, Hal 
Rheinlander, George Wittenstein, David Hume, and me in 

_ the surgical laboratory in 1949? What was the genesis of 
those gifts? 

Unquestionably, there was a bit of Alexis Carrell and 
William Halsted by way of Elliot Cutler and William 
Quinby, some of James Blodgett, Robert Gross, and Fran- 
cis Newton. How much of that has been conveyed :o the 
knowledge and skills of a Ron Busuttil, superimposing 
itself on the surgical-genetie tradition of Matas, Creech, 
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Drapanas, and Bahnson? How did all of Herbert Machled- 
er's contributions reach their fruition and integration? No 
doubt from Charles Rob, James de Weese, John Morton, 
Emile Holman, and certainly a touch of William Longmire 
and Wiley Barker. 

I thought it might be entertaining to consider the 
development of this Society by a review of the programs 
we have enjoyed, as one might look at a bed of fossils, and 
compare this phylogenetic aspect with the ontogenic histo- 
ry of one member, myself, because I know more about me 
than I know about any of you. 

In examining the bed of programmatic fossils, however, 
I quickly realized that the evolutionary history of our 
Society is inextricably woven into that of the Society for 
Vascular Surgery, and I have therefore chosen to collate 
the programs of both societies: the Society for Vascular 
Surgery alone from its inception until our Society was born 
seven years later, then in combination. 

I have sorted the program titles into categories. Clearly, 
it is not possible to do this with perfect accuracy, but 
having heard most of these papers and reread many I did 
not remember, I believe I can be trusted to analyze them 
reliably. 


CHANGING INTERESTS 


I have chosen to compare five areas, two of which have 
dominated the history of our societies. Although the other 
three have been less popular, they certainly represent 
critical themes (Figure). 

Venous topics engaged the early interest of the Society. 
Alton Ochsner reflected this: the first paper on the Society 
for Vascular Surgery program was on this topic. Although 
venous disease was eventually replaced as a major concern 
in the early 1960s, there is a continuing sputter of contri- 
butions that deal with more sophisticated and successful 
levels of venous reconstruction and the use of venous 
substitutes, which in turn leads to the second area of 
importance, the development of vascular substitutes, The 
first papers on this subject appeared in the 1950s, and 
during a highly productive decade they formed a critical 
part of the field’s development. Although the number of 
such papers has diminished, valuable contributions still 
surface at almost every meeting. 

Dealing as we frequently do with atherosclerosis, it is 
surprising that we have presented so few papers on the 
pathogenesis of this disease. It has been one of Henry 
Haimovici's favorite subjects, and yet the few bursts of 
interest that occured in 1959, 1960, and 1965 have not been 
sustained. 

The two major topics show similar but recently inverted 
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The field of peripheral arterial disease came slowly into 


dominance after early activity 
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My medical world was deeply influenced by my early 


teachers: Edward Edwards, Carl Walter, Francis Newton, 
Elliot Catler, James Blodgett, Bert Dunphy, Robert Zollin- 
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evolutionary line-noting some that became as extinct as 
the dinosaurs. Certaih concepts are indeed like the marine 
animals that left the ocean, perhaps even learned to fly: 
some gave up without flying and crept back into the ocean, 
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closer to me were Charles Hufnagel and David Hume, and 
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whose course in comparative anatomy acutely heightened 
my original interest in medicine. Let me now reveal my 
evolutionary surgical history. 


EVOLUTION OF A SURGEON 


It begins with anatomy, physiology, and pathology, and 
the rest of medical school that yielded the same basic clay 
whence we all originated. 

House officership in general surgery, the first sign of 
evolutionary specialization, provided an important in- 
fluence on all of my eontemporaries during that era when 
deep venous thrombosis was first regularly recognized and 
treated. Many nights were spent interrupting the great 
veins in the groin to deter migration of venous clots from 
the leg to the lung. 

In 1944, other approaches to vascular disease left their 
imprints. My first lumbar sympathectomy was carried out 
under the guidance of John Homans. The indication was 
the same as that for which Royle and Hunter introduced 
the operation: it was an attempt to improve the circulation 
of a cold and withered limb in a young boy with poliomye- 
litis; the limb warmed up but the withering remained. That 
was the last time I operated for that indication, and I may 
be the only person in the room today who ever performed 
such a sympathectomy. Indeed, I can hear some of my 
younger confreres saying that it might have been better if 
I had abandoned my interest in that evolutionary process, 
believing as they do that sympathectomy ranks in useless- 
ness with the cecal appendix. However, like Galileo, I "still 
believe" it is a useful procedure and not merely a sentimen- 
tal atavism. 

Other attempts to control severe hypertension by thora- 
columbar sympathectomy were fascinating: a subsequent 
evolutionary stage of adrenalectomy failed to compete 
successfully with the development of effective pharmaco- 
logical agents. 

In the late 1940s, the work of Joao Cid dos Santos became 
known. To me, endarterectomy at first seemed an absurd 
operation, even though it worked. Not until years later did 
dos Santos clarify how important that procedure was, 
leading, as he said, to the destruction of the myth of the 
central importance of the intact intima. Although it was a 
critical evolutionary landmark, this operation failed to 
retain a dominant spot in reconstruction because of its 
technieal demands, its misapplication, and its inappro- 
priateness for many conditions. Nevertheless, it remains a 
relie of the past, like the turtle, and is the primary 
technique for reconstructing the atherosclerotic carotid 
artery. It has been largely supplanted in common usage by 
arterial substitutes, biological or prosthetic. 

Brief ventures ensued into the early world of prosthetic 
graits—with Ivalon and with Harry Shumacker's sandwich 
grafts of nylon and polyethylene—but this evolutionary 
channel failed as better materials were developed. 

Queries about the mechanism of healing of arterial 
wounds and substitutes led me into studies of the patho- 
genesis of recurrent atherosclerosis, a continuing inter- 
est. 

The early evolution of carotid surgery provided the basis 
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for interest in noninvasive evaluation of the peripheral 
vascular system. Long-standing concerns with medical, 
and partieularly surgical, education and training persist, 
and have oriented my present major activities in medical 
administration. 

There is little interest in cardiac surgery indicated on the 
evolutionary flow sheet, but from the early days when 
embolectomy, sympathectomy, amputation, and the man- 
agement of venous thrombosis constituted vascular sur- 
gery, there developed two major channels whose evolution- 
ary interaction continues. One track leads to cardiac sur- 
gery. Despite exposure at an early time to Gross and 
Hufnagel and later to Longmire and Muller, and despite 
the exciting explosion that led to great technical contribu- 
tions, to the understanding of cardiac development, to the 
ability to handle not only the sick heart but the sick 
patient, my interests led me down the other path, namely, 
into peripheral vascular surgery. It is interesting to specu- 
late on how much the development of prosthetic heart 
valves contributed to the development of vascular pros- 
theses, and how the immensely important cardiac bypass 
with saphenous vein followed the history of the same 
technique in the peripheral vessels. Indeed, that atavistic 
operation, endarterectomy, applied by Cannon, Longmire, 
and Kattus to the heart was the first successful step 
leading to modern bypass surgery. 


THE FUTURE 


These reflections have been fascinating, and they lead to 
speculations about the future. I expect to see new discov- 
eries in the field of venous reconstruction for the ubiqui- 
tous swollen leg. Our president-elect has made critical 
contributions to this area, and will, I am sure, continue to 
do so. 

I predict. fresh insights into atherosclerosis and its 
pathogenesis, and into the interrelationships of arterial 
injury, arterial repair, platelets, and the rest of the coagu- 
lation system. 

You will, of course, hear about new problems in surgical 
education, and, specifically, about the training of a vascu- 
lar surgeon. 

Cardiac surgery will not settle into a corner where 
technique is dominant, but will expand with increased 
knowledge of the physiology and pathology of the heart. 
No one but the cardiac surgeon has the unique opportunity 
to work with the heart in his hand, so to speak; although the 
surgeon’s view of the heart cannot be achieved from 
outside of the chest, sophisticated noninvasive methods 
will indeed enable us to know far more than we do now 
about the body’s physiology and anatomy, and with 
increasing accuracy. 

And, of course, there will be a continued search for the 
perfect arterial substitute: I hope no one believes we have 
found it yet. 

Ladies and gentlemen, it has been a privilege to speak to 
you and open my mind on some of these thoughts. To take a 
line from John Donne and twist it around a little bit, there 
are no true islands among us; I, for one, like it that way. I 
am grateful to each of you for enriching my life. 
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Why Operate on Carotid 
Fibromuscular Dysplasia? 


David J. Effeney, MB, BS, FRACS; William K. Ehrenfeld, MD; Ronald J. Stoney, MD; Edwin J. Wylie, MD 


€ Serious antecedent neurologic events occurred in 86 
patients operated on for fibromuscular dysplasia (FMD). We 
applied the following criteria to the assessment of outcome: (1) 
the lesion should be surgically accessible; (2) the operation 
should be performed with minimal risk; (3) the operative repair is 
durable: and (4) benefits of repair are long lasting. Intraluminal 
dilation fulfills the first criterion: 118 dilations have been per- 
formed in 79 patients, with no deaths, three postoperative 
strokes that recovered completely, and eight single episodes of 
transient ischemia or amaurosis. The repair was durable, there 
being ane late closure of a dilated artery. There were two 
subarachnoid hemorrhages, two strokes, and two patients had 
recurrence of symptoms during the follow-up period. Intralumi- 
nal dilation should be offered to patients with symptomatic FMD. 
A registry of patients with asymptomatic FMD should be estab- 
lished to study its natural history. 

(Arch Surg 115:1261-1265, 1980) 


us fibromuscular dysplasia (FMD) was first described 
in 1988, it has remained an enigma. It is uncommon, 
its pathogenesis and natural history are unknown, anc the 
mechanisms of symptom production remain undefined. It 
has been suggested? that operation was unwarranted im all 
patients with FMD until the natural history of the disease 
was "more clearly defined." This reasonable statement is 
difficult to dispute while the patient remains asymptomat- 
ic. The dilemma remains, however, because the first symp- 
tom of carotid fibrodysplastie disease may be a completed 
stroke. 

We reviewed the experience at the University of Califor- 
nia, San Francisco, where a group of patients have had 
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FMD managed surgically. To assess outcome in this group 
of patients, we applied criteria generally accepted for 
operations for atherosclerosis: (1) the lesion should be 
surgically accessible; (2) the operation should be performed 
with minimal risk; (3) the operative repair is durable; and 
(4) benefits from repair are long lasting. 


MATERIALS AND METHODS 


From January 1965 through December 1979, 86 patients under- 
went 130 operations for symptomatic FMD. Some of these 
patients have been described previously.'^ 


Clinical Findings 


Eighty-three of the 86 patients were female. Only three men 
have been treated during this 15-year period. Their ages ranged 
from 27 to 83 years (Figure). The symptom complexes encountered 
at the time of presentation show that serious neurologic complica- 
tions are common in patients with symptomatic FMD: 19 patients 
(22%) had had a completed stroke, 36 had had transient ischemic 
attacks, 27 had had nonlocalizing neurologic symptoms, 20 had had 
bruits heard by the patient, 20 had had amaurosis fugax, seven had 
had asymptomatie bruits, two had had prolonged ischemic attacks, 
and five had had miscellaneous symptoms. Loud carotid bruits 
were the most common physical finding, being present in 67 
patients and troublesome in 20 of these. Twenty-nine patients had 
hypertension requiring antihypertensive medications, or a dias- 
tolie blood pressure greater than 110 mm Hg at the time of 
admission. Eight had residual neurologic deficits from previous 
strokes, and 15 had EEG abnormalities. 

The arteriograms of 73 of the patients were reviewed. The most 
common pattern of disease was the "string of beads." However, 
the other described patterns** were seen also. The renal arteries of 
25 patients showed FMD, more commonly on the right side. The 
external iliac and vertebral arteries were each involved on six 
occasions, whereas the superior mesenteric artery was affected in 
one patient. In only 31 cases were there satisfactory intracranial 
views. Four patients had associated intracranial aneurysms. We 
did not recognize any cases of FMD that affected the intracranial 
vessels. 
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Surgical Methods 


The technique of graduated intraluminal dilation?** has been 
used since 1970, combined when necessary with carotid endarter- 
ectomy. Standard reconstructive techniques were used for resec- 
tion of the artery early in this experience. Six patients had a 
unilateral resection and one patient had a bilateral resection, while 
on one occasion dilation was combined with resecticn of a redun- 
dant internal carotid artery. Dilation alone was performed 97 
times on 66 patients. Sixteen patients had 20 dilation and ipsila- 
teral endarterectomy operations performed. Of noče is the fact 
that only four patients required bifurcation endarterectomy of a 
contralateral artery unaffected by FMD. 


RESULTS 


There were no operative deaths. Three patients, one with 
a resection and two with dilations, sufferec neurologic 
deficits in the early postoperative period. The hospital stay 
was prolonged a few days in two of these patients, but in 
all three the deficits resolved completely within 30 days. 
Eight other patients had a single episode of transient 
ischemia or amaurosis fugax documented in the early 
postoperative period. 

In the patients followed up for from six months to 14 
years, there have been six patients with major neurologic 
events. Two patients had recurrence of generalized neuro- 
logie symptoms in the presence of satisfactory anatomic 
repairs. Two other patients suffered subarachnoid hemor- 
rhages at one and five years postdilation, respectively. 
There were two other completed strokes. In one, the cause 
was not identified and she has a mild residual monoparesis. 
The other, a 47-year-old man, had transient ischemia, then 
a right hemiparesis and dysphasia two months after 
bilateral carotid dilation and left thromboendarterectomy. 
An arteriogram obtained at that time showed a left middle 
cerebral artery occlusion and an intimal tear high in the 
internal carotid artery that was thought to be the source of 
the embolus. He was treated with anticoagulants for six 
months, during which time the neurologic deficits resolved 
completely. He is now four years poststroke and remains 
well. 
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The nonneurologie complications of these operations 
were those associated with standard bifurcation endarter- 
ectomy, with the exception of one instance of perforation. 
The area of perforation was controlled by packing until 
hemostasis was obtained. This patient had no neurologic 
sequelae and the artery was normal angiographically six 
months after the operation. 

All of the arteries have been demonstrated to be patent 
by angiography in the early postoperative period and 
whereas residual defects* are noted on these early arterio- 
grams in follow-up studies, the arteries have lost the 
ragged appearance, the arterial wall becoming smooth 
without narrowing. There has been one documented late 
internal carotid occlusion without neurologic sequelae in a 
patient who was being reexamined for known intracranial 
aneurysm. 


COMMENT 


The incidence of FMD in the community is unknown; 
however, it should be less than the 0.25% to 0.68% incidence 
in large series of patients undergoing carotid arteriog- 
raphy.'^? Thus, it is an uncommon disease. This, coupled 
with a lack of knowledge about the natural history, makes 
decision making difficult for the physician confronted with 
a patient with FMD of the carotid. 

In this disease of unknowns, the exact mechanisms of 
symptom production remain obscure. The possibilities 
include thromboembolie events, hypoperfusion, symptoms 
related to associated uncontrolled hypertension, intracra- 
nial fibromuscular disease, or aneurysm. It seems clear 
from our studies, however, that once carotid fibromuscular 
disease becomes symptomatic, serious neurologic sequelae 
commonly follow. Twenty-two percent of our patients had 
a stroke and localizing symptoms of transient or prolonged 
ischemia or amaurosis fugax occurred in two thirds of the 
entire group. The wide variety and relative severity of the 
antecedent neurologic events in this group of patients 
points out a need to evaluate carefully those who do become 
symptomatic. 
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Most of the patients have had initial therapy with 
aspirin, and many with dipyridamole as well. There is no 
trial that demonstrates efficacy of these agents or any 
other form of medical therapy in patients whose symptoms 
are due to FMD. 

This spectrum of symptoms is a valid indication for 
operations in patients with atherosclerosis. We have 
extended the same indication to the patients with FMD. It 
seems valid, then, to assess the results of therapy using a 
series of criteria accepted for operations for atherosclero- 
sis. 

The technique of intraluminal dilation fulfills the 
requirement for surgical accessibility and obviates the 
need to attempt replacement of the carotid artery where 
exposure and control present great technical challenges. 
The lone instance of perforation in 118 dilations reinforces 
the necessity for adequate mobilization (to the level o? the 
styloid process) and straightening of the carotid, as well as 
gentle, controlled passage of the dilators. The largest 
dilator we have used routinely is 4 mm in diameter. 


With meticulous attention to detail, the operation can be ' 


performed with acceptably low morbidity and no mortzlity. 
There were two early postoperative strokes in 118 dila- 
tions, whereas on eight occasions a single transient 
ischemic attack or episode of amaurosis fugax was Cocu- 
mented. The morbidity of the operation is about thet of 
carotid endarterectomy. Postoperative arteriography has 
proved the early patency, and follow-up studies five years 
postdilation have confirmed the durability of the repair. 
There has been only one late occlusion of a previously 
instrumented artery. Of interest is the improved appear- 
ance of the vessel years after the dilation, compared with 
the appearanee days to weeks after the procedure.’ 


Along with the maintenance of a satisfactory anatomical 
repair has been a good long-term clinical response. The 
majority of patients have had no further neurologie events. 
Two patients have had subarachnoid hemorrhages. Neither 
of them had intracranial views at the time of original study 
and they serve to highlight this requirement for a complete 
initial assessment. There were two strokes; one patient 
recovered completely, whereas the other has a mild residual 
deficit. Two patients with recurrence of nonlocalizing 
neurologie symptoms in the presence of satisfactory ana- 
tomic repair probably represent errors in patient selec- 
tion. 

In this group of symptomatic patients, the criteria we 
chose to evaluate the operative results were satisfied. 
There is no evidence for or against the efficacy of medical 
management, and until that evidence is available it seems 
appropriate to continue to offer intraluminal dilation to 
patients with symptomatic FMD. 

The patients we have seen with asymptomatic fibromus- 
cular disease of the carotid have not been operated on. Like 
others," we are concerned to know the natural history 
of this disease. We propose consideration of a centralized 
registry of patients with documented extracranial FMD to 
achieve this end. This register, compiled with the coopera- 
tion of vascular surgeons and their neurology and nephrol- 
ogy associates, would provide a population sufficient for 
meaningful study that no one center alone could gener- 
ate. 


Nonproprietary Name and Trademark of Drug 


Dipyridamole— Persantine. 
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Discussion 


MarconLw O. Perry, MD, New York: I want to make three 
comments and ask one question. We ail know that FMD was 
originally detected in renal arteries, and this series also shows a 
great number of extracarotid lesions. 

First, for years there has been a pervasive belief that this is a 
benign arteriopathy, and I think this carefully studied series from 
the University of California, San Francisco, shows that is not true. 
About a third of their patients had detectable neurologic ĉefi- 
cits. 
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Second, the focal lesions in the renal arteries as described by Jim 
Stanley and Bill Fry and a number of other investigators seem to 
proceed relentlessly toward occlusion, and we believed that per- 
haps the multifocal variant did not do this. That apparently is also 
not true. 

And third, after dilation it seems that the remodeled artery 
undergoes further changes. I wonder if the dilation itself does not 
modify the progressive nature of the lesions. 

I have one question for Dr Effeney. Although we think this is 
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not a generalized arteriopathy, do the other lesions progress at the 
same rate, or is there no general connection between the afflicted 
vessels? In their follow-up of this series is there evidence of a 
generalized influence, or does each lesion follow an independent 
course? 

James W. CaLvIN, MD, Ventura, Calif: I would like to propose 
Gruntzig balloon dilation for this disease. The risk of embolization 
(and its immediate important clinical consequences tc the cerebral 
arteries) from a manipulated carotid fibrodysplastic lesion would 
seem to be minimal (a situation that contrasts witk the circum- 
stances of an atherosclerotic lesion). I studied a 76-yezr-old woman 
with progressive unilateral left amaurosis fugax. The area of 
involvement was only 1 em long, but it was located in the 
midinternal carotid artery, under the jaw, a location not easily 
accessible to the usual surgical approach. A dilation procedure was 
performed on Sept 12, 1979. Four atmospheres of pressure in a 
5-mm diameter balloon for 15 s relieved the luminal stenosis and 
left minimal distortion. 

The lateral or radial direction of pressure of the Gruntzig 
balloon as opposed to the forward thrust ("snowplow-like") action 
of a Bake's or other rigid dilator would seem to be advantageous. 
Parenthetically, it is my opinion, or prejudice, that the Gruntzig 
procedures should be performed by surgeons, often in the operat- 
ing room, who have developed and maintained their expertise in 
catheter angiography. 

A repeated four-vessel study performed two months later 
showed continued patency, with no evident distortion whatsoever. 
Her symptoms abated; the clinical follow-up is now nine months. 
This is among the first such case reports, at least in the United 
States, and may be the first. There are now three other cases in an 
adjacent Southern California hospital (Loma Linda University) 
that I know of. 

Intraluminal angioplasty with the balloon is becoming a refined 
technique, with clinical applications for many peripheral and even 
for some central arteries. Although fibrodysplasia of the carotid 
artery is an infrequent disease, it is encountered from time to time 
by the community as well as the university vascular surgeon. The 
authors of this report have told us via their large experience why 
and when to operate. Although the Gruntzig procedure itself is 
controversial, this single case may provide incentive for further 
investigation of percutaneous recanalization or, as facetiously 
described, “pretentious angioplasty,” for this disease in this 
location. 

This preliminary suggestion is not meant in any way to 
contradict or detract from the comprehensive and important 
study. Their results and conclusions are now the baseline against 
which any future studies must be compared. 

JAMES C. STANLEY, MD, Ann Arbor, Mich: It is logieal to presume 
that the true incidence of extracranial internal earotid artery 
FMD is much less than previously reported. Nevertheless, as this 
elegant and large experience has documented, many patients with 
this disease do not have benign lesions. 

Silent contralateral occlusions in approximately 15% of our cases 
at the University of Michigan, Ann Arbor, and the relatively high 
frequency of cerebral vascular accidents in the San Francisco 
experience certainly reflect a disease in which complications must 
be considered common. Noncarotid arterial FMD o?ten overshad- 
ows extracranial internal carotid artery lesions. Vertebral disease, 
both stenotic and aneurysmal, was encountered in approximately 
30% of our patients. This becomes more relevant in that 65% of our 
cases exhibited bilateral internal carotid artery lesions. Can the 
authors comment on the role vertebral artery FMD may play in 
causing pancerebral ischemia? 

Intracranial aneurysms, as they affected 21% of our cases, also 
assume major clinical importance. Whether these lesions are part 
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of a generalized arteriopathy or are secondary to hypertension 
that results from concomitant renal artery disease, as affected 
35% of our patients, is speculative. Needless to say, increasing 
cerebral perfusion after treatment of extracranial dysplastic 
stenoses in patients who have intracranial aneurysms is discon- 
certing. 

Treatment of uncomplicated extracranial internal carotid 
artery FMD with graduated intraluminal dilation has become 
standard during the past decade. Although most reported results, 
such as presently described, are very laudatory, surgical treatment 
even in the most experienced hands may result in serious compli- 
cations: witness the incidence of 11 neurologic complications in 130 
operations by the San Francisco group, who are very skilled 
vascular surgeons. Subintimal dissections with dilators less than 2 
mm in diameter is something we have recognized in four of our 
patients. Similarly, use of dilators broader than 4 or 4.5 mm may 
be hazardous, by causing excessive intimal drag and potentiating 
development of intimal flaps. In practice, we use a silicon lubricant 
to facilitate passage of these rigid dilators. This is the same agent 
used in the past to lessen foaming of blood in disk oxygenators, 
and currently used to reduce foaming of blood in suction devices. 
Operative dilation of internal carotid artery FMD may be one of 


‘the simpler vascular procedures, but the possibility for serious 


operative complications should lead the dilator of these vessels to 
proceed with great caution. 

JosEPH E. Geary, MD, New York: A 36-year-old woman whom I 
saw complained of repeated transient ischemic attacks that con- 
sisted of very troublesome monocular blindness for about two 
months. An arteriogram appeared quite normal, particularly on 
the right side, but careful examination up high revealed an 
irregular area in the region of the distal carotid. 

I moved up my catheter a little further, and I saw the lesion of 
FMD hyperplasia. The point is that if you have a patient with 
classic symptoms, do not be satisfied with a four-vessel study, but 
continue to search for a higher lesion. The patient was operated on 
a few days later by my associate, Ethan Welch, MD, who did a 
dilation procedure. 

I telephoned Dr Wylie before we did this because this was the 
first case that we had been involved in, and Dr Wylie made three 
points. First, mobilize the carotid artery all the way up to the 
styloid process, which makes it a vastly different operation from 
an endarterectomy. Second, exert firm countertraction on the 
carotid bifurcation to straighten out the vessel in the region of the 
lesion. Third, do not use anything larger than a 4.5-mm dilator, 
which might produce a puncture in an area that is surgically 
inaccessible. 

GEORGE C. Morris, JR, MD, Houston: I and my colleagues agree 
with the conclusions both in terms of the surgical treatment and 
selection of patients for nonsurgical treatment. We described the 
original dilators about 20 years ago. Through the years, we have 
found that graduated dilation works well in certain areas. It does 
not work for most atherosclerotic lesions, such as the orifices of the 
profunda or of the vetebral arteries, but it is a durable procedure 
uniquely suited for FMD. 

We learned the technique in the secondary and tertiary divi- 
sions of the renal artery in conjunction with bypass. Then we 
applied it about 18 years ago for inaccessible areas of FMD in the 
internal carotid artery. The technique includes high mobilization 
and straightening of the internal carotid. It is a safe operation, as 
can be seen from a personal series of 25 patients with only one 
instance of a significant neurologic problem. Many long-term 
arteriograms have documented the durability of graduated inter- 
nal dilation. In a group of 15 patients who were not operated on 
because the symptoms were vague and nonlocalizing, none has had 
serious neurologic problems through follow-up periods that range 
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up to 18 years. 


DowaLD R. Patman, MD, Dallas: I have a slightly different — 


approach to the management of FMD. Because of the variable and 
multiple symptoms often associated with this disorder, the wide 
age range, the probability that it is of congenital origin, and 
numerous other factors, I and my colleagues have elected to follow 
up mest of our patients, hopefully to define the natural history of 
this disease and determine the actual risk factors involved. 
Thirty-three patients with 62 FMD lesions of the arteries have 
been evaluated. Only eight have required surgical intervention. In 
five ef these, carotid endarterectomy was thought to be indicated 
because of significant associated atherosclerotic occlusive disease. 
Only three patients underwent intraluminal dilation of the inter- 
nal carotid artery because of symptoms thought to be directly 
related to the FMD lesion. Twenty-five patients with 45 lesions 
had been treated conservatively. We have continued to follow up 
32 patients with 55 remaining internal carotid lesions. Fourteen 
remain totally asymptomatic. The remaining patients have had a 
multiplicity of complaints, but for the most part these have been 
poorly defined, nonlateralizing, and responsive to various modali- 
ties af therapy. j 


In this group of patients, there have been no classic transient 


ischemic attacks or frank strokes in a follow-up of from nine 
months to 10% years, with the average being a little over 4% years. 
These patients harbor other significant vascular abnormalities 
that we think may be of greater importance to the longevity and 
well-being tham the carotid lesion. 

Based on our experience with this admittedly small group of 
patients, we believe that the classic symptoms of cerebral insuffi- 
ciency do occur in patients with FMD. The question of whether 
this is an occasional event or whether it is an inevitable circum- 
stance is still unanswered. 


I very much agree that we should continue to study the natural 4 


history of this disease. Perhaps a centralized registry would bea 
good way to accomplish this. m 

Ricaarp F. KeMPcziNskt, MD, Cincinnati: I wish only to inter- 
ject a note of caution into the recommendation of one of the 
previous discussants. Transluminal angioplasty of the lower 
extremities is associated with a 4% to 10% incidence of clinically 
evidert emboli. Furthermore, since the muscular bed of the leg is a 
relatively insensitive index of microemboli, the true incidence is 
probably much higher. Even accepting the most conservative 
incidence of emboli, this would result in an unacceptable stroke 
rate if this procedure were applied to the carotid artery. I think 
percutaneous attempts at transluminal dilation of fibromuscular 
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or atherosclerotic carotid lesions is presently ill advised. Vigorous 
backbleeding during carotid dilation is necessary to allow thrombi 
or debris to be flushed out of the vessel. However, the Gruntzig 
balloon may be a much better device for operatively dilating these 
lesions, since it avoids the shear forces presently associated with 
mechanical dilators. 

DR EFFENEY: The discussants have raised good points. Dr 
Stanley, I do not know what the role of the bilateral disease or 
multiple artery involvement is in the production of hypoperfusion. 
I suspect that patients with multiple involved arteries probably 
generate some of their symptoms on the basis of hypoperfusion. 
Embolie events, however, cannot be ruled out. Currently, some 
studies are under way to find out what happens to the platelets 
and RBCs as they pass through areas of reduced shear stress. It is 
possible that there are major changes in the blood viscosity as well. 
Little platelet and RBC aggregates or thrombi may form in the cul 
de sacs, then flick off and go up to the brain or eye. It is not clear 
how symptoms are produced in patients with FMD. 

I agree with Dr Kempczinski in his summation of the use of the 
Gruntzig catheter. At the operating table, these arteries are 

 backbled very vigorously during the time of the procedure. 
Perhaps the Gruntzig or Fogarty catheter might be acceptable 
with the artery open, but I would find it unacceptable in a 
percutaneous technique because of the risk of downstream embo- 
lization. 

Dr Perry’s question is to the heart of the matter, as usual, when 


. he asks about the progression of these lesions. This is one of these 


impossible questions that he keeps asking and again I have to sayI 
do not know. However, when you look at the patients whom I and 
my colleagues followed up, it seems that not all the lesions 
relentlessly progress. The conditions some patients remain stable 
for a very long time, with the appearance of their arteries 


unchanged and without ever producing symptoms or seeming to 
_ get into trouble. Likewise, hypertension in the patients who have 


been followed up has remained relatively stable. Some needed 


A | operations for renal vascular hypertension, but not many. We have 


M» 


seen, however, some patients who have had one side dilated, and 
. while being followed up for the asymptomatic side have had 


symptoms develop in that side, which then required dilation. 
It is important that we recognize that this report came from San 
Francisco, and this is appropriate. In nature, there are all kinds of 


_ things that are related to surgery. San Francisco is surrounded by 


the geologic equivalent of FMD and I hope it remains asympto- 
matic, because if someone puts a dilator in one of those faults I 
feel we might all be in for it. E 


Carotid Fibromuscular Dysplasia—Effeney et al 1265 





lt OP 


improved 
Surgical 
Management 
af Ascites 


storz 
DENVER PERITONEO-VENOUS SHUNT 


T2000-A Standard flow rate 


Patent Pending 





® SELF-CLEANING ACTION 


Potentially clogging debris build-up is discouraged by the valve's un que 
lateral rubbing action. 


CONFIRMED PATENCY 


Patency is confirmed, blood clots dislodged, and ascites flow increased by percutaneous 
pumping of the soft valve casing by the surgeon or patient 


ANTI-REFLUX PROTECTION 


Even at very high or low pressures, valve reliab y prevents reflux to the peritoneal cavity 


RADIOPAQUE 


Easily visualized by fluoroscopy or roentgenograchy. Catheters feature radiopaque lines 


PERFORATION PROTECTION 


Any possibility of unintentional perforation of membranes is minimized by soft, angled catheter tips 


NO ACCIDENTAL DISCONNECTS 


Unitized construction eliminates sutured junctions. No connections are required at surgery 


MINIMAL TISSUE REACTION 


Inert, soft medica! grade silicone minimizes the pes sibility of adverse tissue reaction 





Detailed technical information on the Storz Denver 
Peritoneo-Venous Shunt surgical procedure is available 
from Storz Instrument Company, Dept. A-1 





“Consistent Craftsmanship Since 1893” 


M 


storzstorz 


INSTRUMENT COMPANY 
The Denver Peritoneo-Venous Shun’ is manufactured by 3365 Tree Court Industrial Blvd., St. Louis, Mo. 63122 


me 
eames aii SAS 


t is I d bute 1 
Denver Biomaterials Inc., and distributed exclusively by Storz Call toll free 800-325-9500. In Missouri, call collect: (314) 225-5051 





"wm 


EP S 


Ke 


VIATTED"CETIVTUUHRUITEOETUENWDTES TY 
a : wy E qe 





TUN 


Regression of Atherosclerotie Plaques 


in Rhesus Monkeys 


Angiographic, Morphologie, and Angiochemical Changes 


Ralph G. DePalma, MD; LeRoy Klein, MD, PhD; Errol M. Bellon, MD; Simon Koletsky, MD} 


e On a diet with high levels of cholesterol and sucrose, a 
B-lipoproteinemia developed in rhesus monkeys that is similar to 
type II human hyperlipidemia. Lesion regression appeared in 
response to drastic lowering of serum cholesterol (SC) levels. 
This experiment analyzed angiochemical responses on the 
addition of a bile-acid sequestrant to continued atherogenic 
feeding, which resulted in ranges of moderate cholesterolemia 
that mimick those that occur in man. After two years of athero- 
genic diet, fatty fibrous plaques were demonstrated in ten 
monkeys; then cholestyramine resin, 1.5 g/100 g of the athero- 
sclerotic diet, was added to the food of eight monkeys, whereas 
two served as controls during a 12-month regression period. Six 
adult control monkeys that did not receive the atherosclerotic 
diet were also killed. Seven experimental animals overall showed 
plaque regression when SC level fell from 400 + 130 to 
237 + 74 mg/dL; one animal showed angiographic combina- 
tions of progression and regression. Angiochemicel evaluation 
demonstrated discordant data with instances of decreased 
plaque cholesterol content and increased levels of collagen. On 
the average, plaque regression and final composition were 
related to absolute levels of SC reduction induced by cholesty- 
ramine. Regression required that the threshold levels of choles- 
terol be below 200 mg/dL. Plaques regressed mainly by lipid 
absorption; in this experiment and, in particular, arterial seg- 
ments, collagen content sometimes increased. 

(Arch Surg 115:1268-1278, 1980) 
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TE interest exists in the discovery of measures to 
modify atherosclerotie lesions. Our laboratory' and 
others?“ have long recognized regressive changes in diet- 
induced atherosclerosis in rhesus monkeys caused by dras- 
tic reduction in levels of serum cholesterol (SC). On ather- 
ogenie diets, rhesus monkeys exhibit increased levels of 
serum low-density lipoprotein (LDL) cholesterol, concen- 
trating lipid mainly in beta electrophoretically migrating 
particles. This biochemical abnormality can be considered 
similar to human-acquired, nonfamilial type II hyperlipi- 
demia. After a 14- to 24-month period of plaque induetion 
by feeding a diet rich in refined carbohydrate, egg yolk, 
and a modest cholesterol supplement, regression of fatty- 
fibrous plaques oecurs when the SC concentration is 
reduced to values that range 130 to 160 mg/dL, as a result 
of feeding monkey chow low in cholesterol content. 

We tested the effects of adding a bile acid sequestrant to 
continued atherogenic feeding. The biochemical effects of 
this treatment on the levels of serum lipids and fecal bile 
acid excretion have been detailed previously. We corre- 
lated angiochemical changes in plaque cholesterol and 
collagen levels with overall regressive change at several 
arterial sites. With moderate reductions of serum choles- 
terol levels, divergent morphologic and angiochemical find- 
ings were of interest. These showed decreased plaque 
cholesterol content and, in some animals, increased colla- 
gen content consistent with evolution toward more fibrous 
lesions. 


MATERIALS AND METHODS 
General Methods for Sequential Observations 


Due to variable responses in lesion severity and location in 
single animals, as well as in groups of animals, our laboratory has 
emphasized studies of plaque dynamics. These include sequential 
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angiography, serial gross observation of lesions, and sampling for 
histologic study of individual or paired lesions." With these 
methods, it is possible to design experiments using small groups of 
animals to detect exceptional responses in individual animals and 
to document the changing status of disease in known sites over at 
least two or three periods of time. Thus, on the basis of predeter- 
mined morphologic and angiographic criteria, it can be deter- 
mined with some certainty that disease existed before treatment 
and that specific plaques have actually changed. 

We first induced lesions of known characteristics. It was 
necessary to document disease severity by the correlation of 
angiograms, gross plaque characteristics, and microscopie lesion 
morphology. This was aecomplished by the use of surgica. obser- 
vations and examination of biopsy specimens from paired, sym- 
metrically involved arteries, such as the femorals (Fig 1) er sper- 
maties (Fig 2). Examination of sequential biopsy specimens of 
invelved arteries provided the opportunity to assess morphologie 
and angiochemical regressive changes in single animals. The 
placwes caused by this induction regimen were typically fatty- 
fibrous lesions; histologically, they had been characterized as early 
fatty lesions with fibrous components.” The lipids were present 
mainly in foam cells, but some extracellular lipid existed as well. 
They exhibited bridging characteristics that probably represented 
early lesions in the arteries of hyperlipidemic humans. They were 
also reversible. Figure 3 shows regression of stenotic changes in 
the inferior mesenteric, lumbar aortic, and spermatic arteries 
deteeted by lateral aortography. Figure 4 shows histological 
characteristics of regressive changes in the spermatic arteries 
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Fig 1.—Atherosclerotic involvement of both femoral arteries in 
rhesus monkey after 23 months of atherogenic feeding. Note 
symmetrical sites of involvement. Top left, Left femoral artery of 
monkey fed nonatherogenic diet (arrows). Top right, Diagram of 
lesions involving common femoral and superficial femoral arter- 
ies. Bottom, Right femoral artery (arrows). 


obtained by laparotomy after each of these angiograms. 

For angiochemical and histologic analyses, measured biopsy 
specimens of one of the superficial femoral arteries were obtained 
(Fig 5) at the time of the first angiogram and repeated on the 
opposite side during the second angiogram. At the time of autopsy 
of each monkey, paired segments were measured and excised from 
representative arteries of experimental and control animals to 
determine limits of bilateral angiochemical variation. 


Evaluation of Regression Morphology 


Sequential changes of plaques in regression consisted of lessen- 
ing or disappearance of stenoses by angiography, shrinking of the 
bead-like lesions visible through the thin arterial walls, change in 
color from deep yellow to pale, and histologic evidence of reduced 
lipid content with less luminal intrusion in fixed sections. Angio- 
graphic lesions were graded as follows: 1+ indicated a perceptible 
contour defect at an arterial branch origin; 2+, luminal reduction 
estimated to be 20%; 3+ , luminal reduction greater than 50%; and 
4+, luminal reduction greater than 50% or an extensive segment 
of linear involvement. Gross and histologic lesions were graded as 
follows: 1+ indicated rare raised lesion or externally visible fatty 
streak; 2+, fatty streak and early fatty fibrous plaques; 3+, 
severe fatty streaks and advanced fibrous plaques; 4+, compli- 
cated plaques. Angiographic and morphologic grade changes in 
particular arterial segments in this experiment have been detailed 
elsewhere? The present report evaluated specific lesion grade 


changes to estimate plaque dynamics at different arterial sites in 
each animal. 
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Fig 2.—Bilateral spermatic ertery involvement after atherogenic feeding. Note sym- 
metrical bead-like lesions. Left, Right spermatic artery (arrows). Right, Left spermatic 


artery (arrows). 





Fig 3.—Angiograms showing atherosclerotic stenoses in rhesus 
monkey (from DePalma et al"). Arrows indicate stenotic plaque 
sites in the inferior mesenteric and lumbar arteries. Left, Lesions 
after 48 months of atherogenic diet, serum cholesterol level 
average 520 mg/dL. Note also tortuous spermatics. Right, Lesion 
regression after 23 months control diet, serum cholesterol level 
average 152 mg/dL. 


Animals and Experimental Protocol 


Ten male rhesus monkeys that weighed 4.5 to 5.3 kg were used 
for sequential observations. During the experiment, sequential 
roentgenograms of their humeral epiphyses were also evaluated 
for possible growth. Although these animals when purchased were 
supplied as adults, open humeral epiphyses in nine instances were 
found at the beginning of the experiment. One wes partially 
closed. There were five partial and four complete closures of 
humeral epiphysis by the end of the regression period. This factor 
was unexpected, since efforts were made to match closely animals 
by weight. Thus, there was change from young aculthood to 
relative maturity during the extended course of this experiment, 
though size did not seem to increase significantly. An additional 
six adult rhesus monkeys that weighed from 4.0 to 11.6 kg, and 
received conventional chow and were completely free of lesions, 
were killed as controls for estimation of maximum variability of 
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paired-vessel angiochemical analyses. 

All experimental animals were initially isolated for chest roent- 
genograms and tuberculin tests while being fed standard chow 
(Purina Monkey Chow #5038, which contains 5% crude fat, 15% 
protein, 5% fiber, and 62% nitrogen-free extract and vitamins). 
Baseline measurements of levels of serum cholesterol, triglycer- 
ides, anc fecal-bile acids were obtained. These were repeated 
throughout the experiment; methods and results of the fecal 
analyses have been published. During induction (period 1), an 
atherogenic diet modified after Armstrong et al? (substituting 
sucrose for corn starch) was begun and continued for 23 months. 
The animals were allowed ad libitum intake of food, weighed 
monthly, and levels of serum cholesterol and triglycerides were 
measured at two monthly intervals to obtain weighted SC values’? 
for induction (period 1) and regression (period 2). 

At the end of period 1, one femoral artery was used for 
angiographic access and for biopsy. After completion of angiogra- 
phy, an exploratory laparotomy was performed in each monkey. 
Characteristic plaque existing at the origin of the inferior mesen- 
teric artery was photographed and biopsy specimens of the right 
or left spermatic arteries alternately were taken to provide gross 
and microscopic estimates of lesion severity in each animal before 
treatment. 

As controls to observe the effects of continued feeding without 
treatment, two monkeys with representative serum lipid response 
and lesion severity were selected. One control was killed at 23 
months to assess disease severity at the end of period 1. The 
second control was continued on the atherogenic diet for an 
additionzl 11 months, then angiography and biopsy were repeated 
just before death at the end of period 2. 

During period 2, the remaining eight experimental monkeys 
were treated by adding 1.5 g of cholestyramine resin to the 
atherogenie diet; then the sequence of angiography. femoral 
artery biopsy, and laparotomy to record gross plaque characteris- 
ties, and spermatic artery biopsy were repeated. Seven of the eight 
animals were killed for autopsy examination. One remaining 
animal was continued on 3 g of cholestyramine resin per 100 g of 
atherogenic diet for an additional ten months because angiogra- 
phy suggested the combination of progression in a carotid plaque 
with regression in the abdominal aorta. After 21 months of 
atherogenic diet with added cholestyramine, a third angiogram 
and necropsy terminated the experiment. 
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Fig 4.—Top, Right spermatic artery before regression (hematoxy- 
lin-eosin [HE], x25). Intima shows marked deposit of lipid that 
extends focally into media along with smooth-muscle cel! prolif- 
eration. Bottom, Left spermatic artery after regression (HE, x 25). 
Intima shows compact fibrous plaque, with only slight lipid 
content and condensation of collagen (from DePalma et al’). 


Angiochemical Analyses Processing 


Excised arterial segments that measured 0.7 to 1.2 em were 
dissected under magnification to remove adventitia. As described 
previously, the segments were measured in situ using ophthalmic 
calipers, themexcised. Arterial or plaque content of total chelester- 
ol (free cholesterol plus cholesterol ester) and collagen were 
expressed in micrograms per centimeter of arterial segment. This 
calculation, as opposed to expressing concentrations in micro- 
grams per dry weight, minimizes potential dilution effects of 
increasing arterial mass related to plaque formation or growth. 
The arterial segments were weighed wet, minced, and then dried 
to constant weight over sodium-hydroxide flakes. After Folch 
extraction for lipids, total cholesterol arterial content was deter- 
mined fluorometrically. Arterial collagen was determined by 
analysis for hydroxproline after 6N hydrochloric acid hydrolysis. 

Angiochemical data from paired arteries in monkeys fed either 
atheregenic or nonatherogenic diets were also compared using a 
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Fig 5.—A and B show access technique for angiography via 
common femoral artery. C shows measurement and excision of 
1-cm segment of distal adjacent superficial femoral artery con- 
taining plaque. D shows distribution of segments obtained for 
chemistry and histology (from DePalma et al’). 


similar measured excision technique at the time of necropsy. For 
the femoral arteries, 95% confidence limits of experimental varia- 
tion were determined to assess individual net change in plaque 
cholesterol and collagen composition, as well as to compare abso- 
lute average changes in the group before and after the regression 
attempt. 


RESULTS 


In the eight experimental monkeys fed the atherogenic 
diet, SC concentration rose from 134 + 7 mg/dL (SEM) at 
baseline to 400 + 130 mg/dL (range, 195 to 800 mg/dL) 
during period 1. In the two controls fed an atherogenic 
diet, the SC level increased from 165 +5 to 432 + 24 
mg/dL during the 23-month induction period 1. In regres- 
sion (period 2), adding cholestyramine to the atherogenic 
diet of the experimental monkeys caused a fall in SC levels 
to an average 237 + 70 mg/dL (range, 130 to 806 mg/dL in 
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Table 1.—Lesion Change Related to Period 2 Weighted Cholesterol 
Angiography* Morphology* 


Period 2 
Cholesterol, mg/dL IMA 








Lumb Ao Sperm 


*Car indicates carotid arteries; IMA, inferior mesenteric artery; Lumb Ao, lumbar aortic arteries; Sperm, spermatic arteries; Fem, femoral arteries; R, 
regression; Pr, progression; O, no change observed; NO, no: observed. 

Lesions were graded as follows: 1+ indicated rare raised lesion or externally visible fatty streak; 2 + , fatty streak and early fatty fibrous plaques; 3 + , 
severe fatty streaks and advanced fibrous plaques; 4+, complicated plaques. 

tControls fed atherogenic diet. Monkey A3 was killed after period 1. 

§Monkey A10 received (1) 1.59 g of cholestyramine resin per 100 g of atherogenic diet for 11 months; and (2) 3.0 g of cholestyramine resin per 100 g of 


atherogenic diet for ten months. 


Table 2.—Hydroxyproline, Micrograms per Centimeter of 
Arterial Segment 


Monkey, 
No./ Common Superficial Common Common 
Weight, Femoral, Femoral, Iliac, Carotid, 


kg L/R L/R L/R L/R 


D20/7.5 208/203 160/150 261/287 340/260 


D21/8.4 213/144 127/140 307/333 203/224 
K8/6.3 190/160 126/147 202/306 348/324 
K9/6.9 etis 265/280 276/306 276/312 
S2/11.7 324/330 SE e 560/520 456/448 


Average 
difference, 
96 


13.0 9.2 18.5 13.8 





individual animals). The SC levels of the remaining ani- 
mals fed an atherogenic diet averaged 390 mg/dL during 
period 2. Cholestyramine produced an approximately 
eightfold increase in fecal bile acid excretion (average, 
51.5 + 4.2 mg daily baseline; 34.3 + 2.3 mg from period 1 
vs 279 + 23 mg during period 2 with cholestyramine added 
to feed), which indicated the probability that the reduced 
cholesterol level was due, overall, to enhancec bile acid 
excretion. There was, however, considerable variation from 
monkey to monkey in both reduction of SC leve. and fecal 
bile acid excretion. No direct relationship was detectable in 
the magnitude of cholesterol level reduction relazed to each 
monkey's increased fecal bile acid excretion. A detailed 
analysis of these discrepant data has been published,’ and 
biochemical, morphologie, and angiographic results are 
here reviewed for correlation with angiochemical find- 
ings. 

As a result of the sucrose-egg yolk feeding, the monkeys 
doubled in weight, becoming obese during the course of the 
experiment. At baseline, they weighed 4.8 + 0.3 kg; at the 
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Table 3.—Cholesterol, Micrograms per 
Centimeter of Arterial Segment 


Monkey, 
Nc./ Common  Superficial Common Common 
Weight, Femoral, Femoral, lliac, Carotid, 
L/R L/R L/R L/R 

D20/75 18.7/21.9 23.3/20.7 35.5/40.2 36.0/36.8 
D21/84 34.7/22.5 16.4/15.5 — 40.9/48.8 33.9/33.9 
K6/4.0 23.3/22.8 18.7/19.9 30.7/46.0 43.7/54.4 
K8/6.3 32.3/26.9 18.2/25.7 52.2/58.4 pi ar s 
AE ENS 36.9/32.9  47.1/416  37.5/42.5 
82/117 24.8/26.7 ALAS 63.1/51.1 TORT 


Average 
difference, 
96 17.3 13.8 19.1 9.1 


end of period 1 they weighed 6.6 + 1.21 kg, and at the end 
of period 2 they weighed 10.1 + 1.7 kg. Control atheroge- 
nieally fed animals increased comparably in weight from 
5.8 kg after 23 months to 9.4 kg after 34 months. 

Plaque regression as judged by serial angiographic and 
morphologie criteria was not always a synchronous process, 
nor did lowered levels of SC always result in plaque 
regression. Overall, regression of individual lesions was 
observed as previously reported* (Table 1). Note, however, 
that combinations of progression and regression occurred 
in monkeys A7 and A10. These events were associated with 
the highest period 2 weighted SC values, 265 mg/dL and 
326 mg /dL, respectively. Lesion severity in monkeys at the 
end of period 1 generally related to degree of cholesterol 
elevation; conversely, lesion regression in treated monkeys 
correlated with absolute level of cholesterol reduction 
achieved by addition of cholestyramine to the diet. Lesion 
severity progressed with time in both control monkeys fed 
an atherogenic diet when the severity of lesions were 
compared at the end of period 1 and period 2. 
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Fig 6.—Sequential angiograms in monkey A10: lateral views of lumbar aorta. Arrows indicate stenotic plaque sites in the 
inferior mesenteric and lumbar arteries. Left, End period 1: Serum cholesterol average weighed 545 mg/dL. Center, End 
period 2A: Serum cholesterol with 1.5 g of cholestyramine per 100 g of feed weighed 326 mg/dL. Right, End period 2B: 
Serum cholesterol with 3 g of cholestyramine per 100 g of feed weighed 253 mg/dL. 





Fig 7.—Appearance of residual plaque in inferior mesenteric 
artery of monkey A10 (hematoxylin-eosin, x 42). Note abundant 
collagen. 


All eight animals treated with cholestyramine im the 
atheregenic diet showed angiographic reduction of ste- 
noses at the lumbar aortic branch arteries at the end of 
period 2. An example of regression of lumbar aortic 
angiographic lesions in animal A10 is shown in Fig 6. 
Exploratory laparotomy confirmed gross regressive 
change in theinferior mesenteric artery. This was the most 
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severely diseased animal followed up for 44 months and 
treated with 3 g of cholestyramine in the diet during period 
2B. During the sequence of inferior mesenteric artery 
regression, angiographic evidence of lesion progression 
occurred in the carotid during period 2A. At the time of 
autopsy, this monkey exhibited severe fibrous plaques. 
Figure 7 shows the histological characteristics of the 
inferior mesenteric artery lesion after period 2B; note the 
residual fibrous lesion. Figure 8 contrasts individual 
responses in the sequence of serum cholesterol changes in 
this unusual animal with a typically responsive animal. 
Typical spermatic artery regression sequence morphology 
is shown in Fig 9, which again demonstrates residual 
fibrous tissue. 

Earlier we reported that collagen and elastin obtained 
bilaterally at constant arterial branch points varied with a 
range of 5% to 12% in cynomogolus and rhesus monkeys 
eating normal chow.’ Further control data from six nonath- 
erosclerotic rhesus monkeys who ate normal chow are 
given in Tables 2 and 3. In general, collagen (hydroxypro- 
line) content was a function of size. Among the individual, 
normally fed monkeys, concordance was obtained for 
paired arteries except for a variation of 30%, which 
occurred between the external iliac arteries. It is believed 
that the angiographic catheter passage provoked variable 
trauma-mediated lesions due to a tight fit. Therefore, 
external iliac arteries were excluded from calculations of 
angiochemical change. Superficial femoral arteries, distal 
to catheter insertion, averaged a maximum variation of 
9.2% for hydroxyproline and 13% for cholesterol, and were 
used for angiochemical analyses of net change. 
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E Fig 8.—Course of cholesterolemia ard interventions in monkey A10 and more typically responsive 
monkey A4. Note differing individual resporises to diet and cholestyramine addition (from DePalma et 
al’). ' 


Aa: Fig 9.—Spermatic and femoral artery paired biopsy specimens (from DePalma et al’). Left, Right spermatic artery from 
p n monkey A4, period 1 atherogenic diet. Note well-developed plaque, with lipid deposits, foam cells, and smooth muscle 
k proliferation in both intima and media (hematoxylin-eosin [HE], x 20). Center left, Left spermatic artery from A4, period 
ET 2 regression treatment. Representative section is essentially negative with minimally detectable lipid content (HE, 
Ko: X 60). Center right, Left femoral artery from A8, period 1 atherogenic diet. Note well-developed atherosclerotic 
E. disease with lipid deposition mainly in intimal. Sheets of foam cells have been formed (HE, x 55). Right, Right femoral 
t artery from A8. Period 2 regression treatment: lesion shows substantially less lipid and prominent intimal fibrous 
plaques that are compact in structure and appear to have greater content of collagen (HE, x 60). 
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Fig 10.—Selected paired arteries at time of autopsy. Graphs show 
collagen and cholesterol content of experimental and control ani- 
mals. 





Figure 1C shows necropsy angiochemical data from right 
and left common iliae and carotid arteries of the experi- 
mentally fed animals, and illustrated extent of symmetri- 
cal ecncordance with disease induction. Paired angiochem- 
ical data available from one of the control animals fed an 
atherogenic diet were lost in processing. The diseased 
femoral segment from this monkey exhibited the highest 
plaque values encountered in the entire series, ie, femoral 
hydrcxyproEne level of 322 ug/em and cholesterol level of 
28 ug "em. The particular control monkey depicted in Fig 10 
exhib ted nc gross ileofemoral involvement, while devel- 
oping localized severe abdominal aortic and inferior 
meserteric cisease. 

The predominant histological regressive change was one 
in which there appeared to be less lesion fat along with 
compected fibrous tissue. Figure 11 shows net change in 
angioehemical composition in the femoral arteries. Half of 
the experimental animals showed a net increase in levels of 
collagen; three of eight showed greatly decreased choles- 
terol æntent three of eight showed no change; and two of 
eight, minimal positive lipid change. The large increase in 
femoral artery lesion collagen in animal A10 was consis- 
tent with evolution of intensely fibrous lesions at other 
sites im this znimal. 

The hypothesis that a significant absolute decrease in 
average femoral lesion cholesterol content occurred in 
period 2 was tested by comparing average net change in 
content with discrepancies that occurred in simultaneously 
obtained common femoral, iliac, and carotid arteries from 


Arch Surg—Vo: 115, Nov 1980 


control and experimental monkeys.” The average percent 
decrease in superficial femoral artery cholesterol level in 
period 2 was 51.8%, compared with experimental segmental 
variations of 12% to 20% in the other arteries. With 
Student's ¢ test, the hypothesis that plaque cholesterol level 
decreased overall as a result of treatment was statistically 
significant, P < .005. Using the similar calculation, the 
average absolute increase in femoral artery hydroxypro- 
line level during period 2 was 30% (P — .01). These results 
correlated well with the histological appearance of the 
lesion change (Fig 9). 


COMMENT 


It is clear that regression of diet-induced atherosclerosis 
occurs regularly in nonhuman primates with low plasma 
cholesterol concentrations. When SC levels of 120 to 150 
mg/dL are maintained for nine months or more by stop- 
ping atherogenic feeding, both morphologic and angio- 
chemical changes regress consistently and synchronously. 
In the present experiment, a more modest regression of 
hypercholesterolemia and atherosclerosis was achieved by 
adding bile acid sequestrant to the continued atherogenic 
diet. Although lesions did improve, the SC responses of 
individual monkeys ranged from a low of 173 mg/dL to a 
high of 326 mg/dL during treatment. The variability in 
biochemical response did not appear to be due to variability 
of fecal bile acid excretions between animals.’ In contrast 
with the totally encouraging reports" of bile acid seques- 
trant treatment of atherosclerotic rhesus monkeys, diver- 


Atherosclerosis—DePalma et al 1275 


K 


Ty 





at st ia 


NET CHANGE AFTER TREATMENT 
( ugm Hydroxyproline /cm ) 


AIO A5 (CONTROL) 


NET CHANGE AFTER TREATMENT 
( pgm Cholesterol /cm ) 


gent or nonconcordant results were here evident in several 
arterial sites. 

The range of lowered cholesterol concentration attained 
during period 2 simulated levels commonly obtained when 
humans are treated. In addressing this question, Bond et 
al^ and Wagner and St Clair'* tested two specific ranges of 
cholesterol concentration for inducing regression in rhesus 
monkeys. It was shown that lowering the SC level from 300 
to 200 mg/dL resulted in a reduced amount of intimal lipid, 
but did not reduce surface area involved in fibrous plaques. 
It is the fibrous plaque that tends to evolve into the 
complicated lesions that cause clinical events in man. In a 
study by Wagner et al'* that used a large rhesus colony (359 
monkeys), average necropsy angiochemical regression was 
tested after feeding diets designed to maintair cholesterol 
concentrations at either 300 mg/dL or 200 mg/dL. They 
showed that atherosclerotic plaques induced for 19 months 
and regressed at plasma cholesterol concentrations of 300 
mg/dL, did not improve chemically to the same extent as 
similar lesions regressed at 200 mg/dL. 

The present experiment using a small group of animals 
with sequential observations of plaques at multiple sites 
agrees with this view. It also shows that lesions can 
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progress in one site and regress in other sites. The data 
support the existance of threshold levels of SC at or below 
200 mg/dL for effective and consistent plaque regression 
that would also include regression of plaque fibrous pro- 
teins shown by Armstrong and Megan." That a bile acid 
sequestrant added to atherogenic feeding can achieve a 
moderate regressive effect is encouraging. The results of 
our experiment must also be qualified by the recognition 
that humans could not tolerate the high doses of cholesty- 
rosine used in these subhuman primates. Since this therapy 
is qualitatively sound, it will be desirable to set therapeutic 
goals to lower SC concentrations below threshold and 
overcome constipating side effects. 

The experimental sequential design also provides insight 
into lesion pathogenesis. Surgeons familiar with the behav- 
ior of human symptomatic lesions will recognize a familiar 
pattern in the divergent arterial changes from one site to 
the other here encountered experimentally. Lesions pro- 
gressed in one site while they exhibited apparent stability 
or even improvement in other sites. The increase in lesion 
collagen content demonstrates that consistent modifica- 
tion of even early atherosclerosis depends on an absolute 
threshold for serum cholesterol reduction. Judging from 
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these and other” experimental results, this value is proba- 
bly below 200 mg/dL ond also relates - 2 lipoprotein 
distributions. "id 
In dealing with ditiis AMiiiated lab it is 
not to be expected that the fate of lesions can be altered by 
modest lipid reduction. Thus, treatment of hyperlipidemia 
must not be considered an alternative for vascular recon- 
struction of hemodynamically significant lesions. Lowered 
serum LDL cholesterol after reconstruction might be of 
benefit in preventing further progression of disease; for 
example, minimizing trauma-induced plaques at clamp 


sites after reeonstruction'* or possibly preventing athero- — 


matous changes in vein grafts. These possibilities require 
further critical examination. 
The hypothesis that reduction of levels of LDL cholester- 
ol in man can arrest or reverse partially stenotic femoral 
artery lesions has been examined by Blankenhorn and 


associates’ and early observations by us.” The data sup- 


port the view that a loss of plaque lipid due to serum lipid - 


reduction reduces some partial arterial stenoses. The mag- - 


nitude of lipid reduction usually obtained in man is quite 


modest and, due to the coexistance of other risk factors, 
regression of human disease is unusual; progression is the 
rule. Recent evidence suggests that increased collagen - 
synthesis and change in collagen type in human plaques? 


play a key role in determining the ultimate fate of arterial 
lesions. The present experiment showed continued ev ol - 
tion cf fibrous lesions with moderate cholesterolemia. 


Although treatment with bile acid sequestrant was effec- - 5 
consistent - 
regression was not obtained as effectively as when dietary - z 
alterations induced a drastic lowering of atherogenic lipids 


tive when atherogenic feeding continued, 


in the blood. 


This investigation was supported by Public Health Service grant HL- 
26338-01. 
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Discussion 


_ CHRISTOPHER K. ZaniNs, MD, Chicago: Dr DePalma addresses a 
very important issue in atherosclerosis, namely regression. Cen- 
tral to its study is the definition of regression. It can be defined in 
- angiographic terms, morphologic terms, or biochemical terms. One 
must be careful about angiographic interpretation of regression 
not only because serial angiography poses the problem of repro- 
ducibility of technique, angle, and interpretation, but, more 


= importantly, because of the basic nature of angiography itself; 


that is, with angiography, we are looking at the lumen and not the 
plaque. If we are interested in plaque regression, we really should 
be looking at the plaque itself. It is certainly possible for a plaque 
to increase in size and at the same time to have atrophy of the 
underlying media. This might result in an increase in lumen 
diameter, in which case one might presume there was regression 
when in fact there was progression of the lesion. 

We have also been interested in regression of atherosclerosis 
and we have used a model in which cynomolgus monkeys were fed 

an atherogenic diet for six months, during which time the SC level 
ranged from 700 to 900 mg/dL. After six months, we placed them 
‘on a nonatherogenie diet, with a prompt reduction in SC level to 
the range of 220 mg/dL, which is about the same level achieved in 
Dr DePalma's experiments. 

We further evaluated the effect of hemodynamic variables on 
regression by producing a midthoracie aortic coarctation after 
lesions were present, but before beginning the regression period. 
Coarctations were hemodynamically significant, with a persisting 
aortic pressure gradient of at least 10 mm Hg and at least a 6596 
stenosis. In the distal aorta there was relative hypotension with a 
decrease in aortic diameter and pulse amplitude. 

We documented that regression did indeed occur in noncoarcted 
monkeys by noting a decrease in atherosclerosis in the abdominal 
aorta from 61% to 29%. This was accompanied by a decrease in 
mural cholesterol level and a decrease in the esterified to free 
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cholesterol ratio. Coarcted animals, however, had no regression in 
the abdominal aorta. Moreover, there was an increase in the 
number of cells, with an increase in cellular activity as evidenced 
by an increase in esterified cholesterol level and an increase in the 
collagen content of the arterial wall. This suggests that not only 
did the coarctation prevent regression, it allowed the atheroscle- 
rotie process to continue to progress despite a marked reduction in 
the SC level. 

Thus, lowering the SC level alone was not sufficient to result in 
plaque regression, again demonstrating that many factors besides 
SC influence the atherosclerotic process. Maintenance of normal 
pressure and flow may be necessary for normal smooth-muscle 
metabolism, and this seems to be important for 5oth plaque 
induction and plaque regression. 

Atherosclerosis is a complex process involving incuction, pro- 
gression, stabilization, regression, and complication of lesions. Dr 
DePalma has nicely shown us the simultaneous existence of 
different phases of atherosclerosis in the small animal. We also 
have noted that the thoracic aorta may behave differently from 
the abdominal aorta during both progression and regression, 
which indicates that initial differences in hemodynamics or vessel 
wall structure may be important modifiers of atherogenesis. 

Dr -DEPALMA: Regression is an asynchronous process and 
involves four different facets. Angiographic regression is one 
criterion. Here there is less luminal intrusion; I think most 
vascular surgeons would instinctively agree with this measure- 
ment. Morphologie regression is another matter one may choose 
to measure luminal intrusion, size of plaque, surface area, or 
degree of fat staining. The type of measure used is a question that 
we need to answer in terms of putting quantities on these 
results. 

My preference is to look at luminal intrusion morphologically. 
Then we always perform an exploratory laparotomy and biopsy 
immediately after the angiogram or inspect the artery in ques- 
tion. 
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Finally, I must state that none of these monkeys had hemody- 
namically significant lesions. It is my opinion after a decade of 
work in this area that the hemodynamically significant lesions 
vascular surgeons encounter are not amenable to medical therapy. 
Conservative therapy is surgical therapy because of the fibrous 
and ulcerative component. 

The effects of exercise were looked at in this model by Dr Ted 
Roth and Dr Robert Whissler. Dr Roth had a small farm south of 
Washington, DC, at which the animals lived. Two groups of 
monkeys were fed an atherogenic diet; one was kept loose on an 
island and the other was caged. In the freed monkeys, Drs Roth 
and Whissler found slight reduction in the surface area of 
involvement of aortic atherosclerosis. As far as I know, this is the 
only experimental work that has been done as regards exercise in 
the monkey model. 

With regard to other animal species, canine atherosclerosis is an 
excellent model. I am leaning more toward it because it produces 
complicated lesions. However, the dogs might get pretty excited 
when they get on a treadmill. If you are an anxious jogger, 
perhaps you can accelerate your atherosclerosis or cause a little 
dissection. 

Finally, as regards the low-cholesterol-diet pronouncements, 
these are made by people who have scanned a bewildering variety 
of literature. They have looked at averages; all of the work that has 
been done in man to reduce cholesterol levels has yielded results 
that are inconclusive epidemiologically. A reduetion of cholesterol 
from 275 mg/dL to 237 mg/dL is just the range that occurred in 
these animals, with, as you can see, very little result in particular 
experimental animals. To see the Aschoff phenomenon, ie, regres- 
sion seen in people interred in concentration camps, one looks for 
huge reductions of total cholesterol levels, perhaps below levels of 
120 mg/dL. Ordinary dietary steps never achieve this. But this 
failure of secondary treatment should not be confused with the 
fact that our Western diet is basically atherogenic. 
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Flow Disturbance 
at the Distal End-to-Side Anastomosis 


Effect of Patency of the Proximal Outflow Segment and Angle of Anastomosis 


Howard M. Crawshaw, FRCS; William C. Quist; Eugene Serrallach, PhD; C. Robert Valeri, MD; Frank W. LoGerfo, MD 
l rex 


Li 


* We investigated the flow disturbance that occurs at the 
distal end-to-side anastomosis. Clear plastic model end-to-side - 
anastomoses were constructed with inlet angles of 15° and 45°. 


Flow patterns were visualized with steady and pulsatile flow 
using a dye-injection technique. Multiple lateral pressure mea- 
surements were made in the region of the anastomosis. A laser 


Doppler anemometer was used to measure near-wall velocity. 


Flow disturbance was minimal when the inlet angle was low and 
the proximal outflow segment occluded. Patency of the proximal 
outflow segment or a high inlet angle may result in areas of 
boundary-layer separation, with corresponding adverse pressure 
gradients at the anastomosis. These separation regions are 
characterized by low near-wall velocity, which may contribute to 
anastomotic hyperplasia. 
(Arch Surg 115:1280-1284, 1980) 


eointimal hyperplasia near an anastomosis is an 
N important cause of late graft failure. The localized 
nature of this lesion has led to speculation that hemody- 
namic disturbances are involved in its cause.'* In a pre- 
vious study, we investigated the flow disturbance in mod- 
els of the proximal side-to-end anastomosis.* The striking 
feature of that flow disturbance is the development of 
regions of boundary-layer separation. When fluid flows 
through a pipe, the main flowstream in the center of the 
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pipe is bounded by a slower moving layer of fluid near the — 


wall. When there is a sudden change in the diameter of the _ 


tube, as at an anastomosis, fluid flows against a local — 


adverse pressure gradient, and the slower moving fluid 
near the wall, which has less momentum, stops or reverses 
direction. The mainstream flow is then separated from the — 


wall by a fluid disturbance or region of boundary- layer. 
separation. We suggested mechanisms whereby separation 
might contribute to anastomotic hyperplasia. 

In the current study, we investigated the characteristics 
of the flow disturbance and, in particular, areas of bound- 
ary-layer separation in models of the distal end-to-side 
anastomosis, such as might be used at the distal end of 
aortofemoral or axillofemoral grafts. We attempted to 
define the relationship of the flow disturbance with the 
angle of anastomosis and the proportion of flow in the 
proximal outflow segment. 


MATERIALS AND METHODS 


Models of end-to-side anastomoses were machined from clear 
plastic blocks and tubing. These were designed to simulate the 
distal anastomoses of arterial bypass procedures, such as aorto- 
femoral grafts. They consisted of an inflow segment (IS) that 
represented the distal graft, together with a proximal outflow 
segment (POS) and a distal outflow segment (DOS) (Fig.1). The 
inflow segment was attached to the outflow tube at 15? and 45? to 
the outflow axis (inlet angle). The plastie tubing had an internal 
diameter of 8 mm and the inflow segment was at least 80 cm long 
(100 diameters), which ensured that the inlet flow was stable on 
reaching the anastomosis. Ports 1.0 mm in diameter were drilled 
at various points around the anastomosis, and these were used 
both for dye-injection studies and for pressure measurements. 


Another model was made by anastomosing a 10-mm, ir E i : 


knitted Dacron graft end-to-side to a 6-mm — mined ad 
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Fig 1.—Experimental apparatus. Separation zones are demon- 


strated by sw infusion of dye into wall streamlines. Mainstream 


is demonstrated by bolus injection into inflow segment. Ports are 
also used fo pressure measurements by attaching water manom- 


eters. 


lene (PTFE Gortex]) main channel at an angle of 45°. The PTFE 


represented the smooth-walled artery and the Dacron side limb 
was the infiow segment. The Dacron was stretched end the 
anastomosis filled with melted paraffin. After the paraffin hard- 
ened, the graft was removed, thus producing an accurate impres- 
sion of the lumen. This impression was suspended in a trough that 
was filled wi-h plastic resin, and the plastic allowed to harden. The 
paraffin was then removed, leaving the transparent plastic cast 
with an inner surface very similar to that of the original anasto- 


mosis. 


A head tark was used to supply water at a steady flow. For some 


experiments pulsatile flow was produced using a pulsatile blood 


pump. The temperature of the inlet water was continuously 
monitored. The inlet Reynold's number was calculated from the 


formula Re = VDp/n, where Re is the Reynold's number, V is the 
veloeity of ow, D is the diameter of the vessel, p is the fluid 
density, and x) is the fluid viscosity. Inlet Reynold's numbers from 


130 to 1,200 were studied. The proportions of inlet flow exiting via 
the DOS ani POS (flow split) were controlled by screw clamps 


placed dista to the anastomosis on both proximal and distal 
outflow segments. Flow was measured by timed collection. 


Pressure measurements were made by attaching water manom- 
eters to the ports around the anastomoses. Flow patterns were 


visualized by infusing toluidine blue 0 and light green SF yellow- 
ish dyes threugh the ports into wall streamlines using a compact 
infusion purap (Fig 1). The mainstream was visualized by bolus 
injection of ed acid fuchsin through a port placed proximally in 
the inlet. Flew patterns were recorded with still and cine photog- 
raphy. 

An argon laser Doppler anemometer’ was used to determine 
near-wall velocity of flow within the anastomosis. The model 
anastomosis was placed such that the selected location for velocity 
measurements was in the path of the laser beam, with the 
sampling volame positioned at a distance of 0.5 + 0.2mm from the 
wall. Latex microspheres (3.14 um in diameter) were added to the 
inlet water -o improve the signal-to-noise ratio of the velocity 
measurements. Velocity determinations were made as the flow 
split was varied. 


RESULTS 


At an inlet angle of 15°, there was no flow disturbance in 
or distal tc the anastomosis when the proximal outflow 
segment was occluded. Wall streamlines remained 
attached as they passed through this area (Fig 2). This 
undisturbec flow pattern remained unchanged when the 
proximal ovtflow segment was opened, but flow thrcugh it 
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Fig 2.—Flow pattern in the 15° anastomosis with proximal outflow 
segment occluded. Wall streamlines remain attached to wall as 
they pass through anastomosis. 








Fig 3.—Flow pattern in 15° anastomosis with POS flow exceeding 
10% of total inflow. Separation region is present confined to hood 
of anastomosis. Flow in separation zone is retrograde and 
circumferential encircling inlet mainstream then passing to prox- 
imal outflow segment. 


was limited to 10% of the total inflow. When flow in the 
POS exceeded 10% of total flow, a separation region 
developed within the anastomosis. Flow within the wall 
streamline at the outer wall of the most distal portion of 
the inlet (that constituting the hood of the anastomosis) 
was reversed in direction. On reaching the proximal por- 
tion of the anastomosis, the fluid within the separation 
passed in a circumferential manner around the inlet main- 
stream to the POS. The separation enveloped the main- 
stream with a ring of slowly moving fluid at the entry to 
the anastemosis (Fig 3). This pattern of flow remained 
unchanged as the POS was further opened even until 100% 
of inlet flow passed this way. The reattachment of the 
boundary layer at the distal end of the separation did alter 
in position, however, being proximally placed within the 
anastomosis when most flow exited by the DOS and 
moving distally along the wall of the inlet as the POS was 
opened, thus causing the separation zone to increase in 
length. With an inlet angle of 15°, the separation zone 
remained confined to the hood of the anastomosis at all 
flow splits and never extended beyond the anastomosis 
into the DOS. 

At an inlet angle of 45°, a new separation zone was 
always present just distal to the anastomosis, even when 
the POS was occluded. This involved the near-wall flow in 
the proximal portion of the DOS adjacent to the toe of the 
anastomosis. Flow in this region was reversed in direction, 
and on reaching the level of the anastomosis it rejoined the 
outer wall streamline of the inlet and so passed back into a 
more central flow stream in the DOS (Fig 4). 

This situation remained unchanged until flow in the POS 
reached 40% of inlet flow. On opening the POS further, the 
separation region extended proximally into the hood of the 
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Fig 4.—Flow pattern in 45? anastomosis with proximal outflow 
segment occluded. Separation zone is present in distal outflow 
segment just distal to anastomosis. Flow in separation is retro- 
grade, and rejoins outer wall streamline of inlet at level of toe of 
anastomosis. 
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Fig 5.—Flow pattern in 45? anastomosis with proximal outflow 
segment (POS) flow exceeding 4096 of total inflow. Separation 
region is present within hood of anastomosis and exter ds distally 
beyond toe of anastomosis into distal outflow segment. Flow in 
separation is retrograde and circumferential, encircling inlet 
mainstream, then passing to POS. 
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Fig 7.—Laser Doppler anemometry of near-wall velocity within 
separation region in hood of 15° anastomosis as flow split is 
varied. As percent of inlet flow exiting via POS increases, 
separation occurs and near-wall velocity decreases and becomes 
negative (reversed flow). 
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Fig 6.—Example of pressure measurements in 15? anastomosis. 
With proximal outflow segment (POS) occluded there is steady 
drop in pressure with distance due to friction loss. With POS 
patent, there is small but sharp increase in pressure at entry to 
anastomosis, creating local adverse pressure gradient. 


anastomosis. Dye injected into a wall streamline beyond 
the anastomosis traveled retrograde, back across the toe of 
the anastomosis into the hood. From there it passed 
circumferentially around the inlet tube to the POS. Again, 
this separation formed a ring of slowly moving fluid that 
enveloped the hood of the anastomosis and encircled the 
mainstream. The main difference between this pattern 
and that seen with the 15? model is that this separation 
extended distally beyond the toe of the anastomosis 
(Fig 5). 

These flow patterns occur at all steady-flow rates 
between inlet Reynold's numbers 130 and 1,200 for the 15° 
anastomosis and 185 and 1,200 for the 45? model, which 
includes the clinical range for large arteries. Studies with 
pulsatile flow demonstrated that the flow patterns within 
the separation region remained intact, although the sepa- 
ration zones did oscillate a little about a longitudinal axis 
with the pulsations. 

Similar separation zones occurred in the model of the 
Dacron-PTFE anastomosis, despite the presence of crimps 
in the inlet and discrepancy in size between the inflow 
segment and the outflow. 

Pressure measurements demonstrated an alteration in 
the pattern of pressure changes across the anastomosis as 
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the flow split was altered. Figure 6 is an example of a 
pressure map obtained with the 15° model. Curve 1 repre- 
sents the pressure changes across this anastomosis when 
the POS is occluded. A steady drop in pressure occurs with 
distance due to friction loss. Curve 2 is a pressure map 
obtained with a flow split, with 35% of inlet flow exiting by 
the POS. Friction loss again accounts for the small but 
steady drop in pressure along the inlet. However, at the 
anastomosis there is now a sharp increase in pressure, 
creating a local adverse pressure gradient. Beyond this, a 
linear pressure gradient in the direction of flow is 
resumed. The location of the adverse pressure gradient 
coineides with the region of separation that develops when 
there is sufficient flow in the proximal outflow segment. 

Near-wall velocity measurements were made within the 
15° anastomosis at a point corresponding to the separation 
region already described and illustrated in Fig 3. Figure 7 
is an example of how velocity varies with flow split; the 
negative values indicate flow in a reverse direction. Near- 
wall velocity decreased as the percent of inlet flow exiting 
via the POS increased. In this example, when approximate- 
ly 25% of inlet flow exited via the POS at an inlet Reynold’s 
number of 130, near-wall velocity was zero. On further 
increasing POS flow, near-wall velocity became negative 
but remained low as compared with that when there was no 
flow split. 


COMMENT 


Boundary-layer separation occurs because of the pres- 
ence of a local adverse pressure gradient. Our pressure 
studies in the 15° anastomosis showed that when the POS 
was occluded, there was a steady drop in pressure across 
the anastomosis due to friction loss. In this situation, no 
separation took place. When the POS was opened, however, 
an increase in pressure occurred at the anastomosis, which 
created a pressure gradient opposite in direction to the 
flow—an adverse pressure gradient-localized to this 
region. The pressure changes were small (0.6 em H,O at an 
inlet Reynold's number of 1,170 in our plastic model) and 

the central flow laminae have sufficient momentum to 
overcome this and proceed in a forward direction. The 
peripheral flow laminae in the hood travel at a slower rate, 
however, with less momentum and consequently the 
adverse pressure gradient provides enough force te cause 
these to move in a reverse direction, thus separating the 
mainstream from the wall. 

The flow of blood in large vessels and the flow of water 
in models such as ours can be compared on the basis of fluid 
symmetry: fluids with equal Reynold’s numbers have 
similar dynamics." We have shown that the flow patterns 
seen in this study occur at all flow rates between Reynold's 
numbers 130 and 1,200 for the 15? anastomosis and 185 and 
1,206 for the 45? model that includes the clinical range for 
large arteries. Our studies of Separation within the cast of 
the Dacron-PTFE anastomosis, and with pulsatile flow 
more closely approximate clinical conditions. Also, previous 
work in our laboratory confirmed roentgenographically 
that similar separation regions occur in blood tha: flows 
through plastic model bifurcations.’ 
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The dye studies show that the extent of boundary layer 
Separation at a distal end-to-side anastomosis is dependent 
on both the angle of anastomosis and the patency of the 
POS. In the 15° model, no separation occurred when the 
POS was occluded. If the POS was opened, however, with 
more than 10% of inlet flow passing this way, a separation 
zone was present, albeit confined to the hood of the 
anastomosis. In the 45° model, a separation region was 
always present in the DOS just distal to the anastomosis 
regardless of the patency of the POS. When 40% or more of 
inlet flow exited by the POS, however, this separation zone 
extended proximally to involve the anastomosis itself. 

The laser studies demonstrate that near-wall velocity 
within the separation zones varies according to the flow 
split, but is always greatly reduced compared with that of a 
wall streamline when there is no flow in the proximal 
outflow segment, and indeed is sometimes zero. The sepa- 
ration zones demonstrated in this study are therefore 
regions of low shear stress. We have previously outlined 
the mechanisms whereby low shear may lead to the 
development of neointimal hyperplasia.’ In support of this, 
Berguer et al showed that intimal hyperplasia was 
greater in those segments of vein graft with low flow 
velocity when compared with those transmitting blood at a 
high veloeity. Our work demonstrates that the formation of 
separation regions at a distal end-to-side anastomosis is 
minimized by a low angle of anastomosis and occlusion of 
the POS. it follows that the tendency to develop neointimal 
hyperplasia may also be minimized by a similar configura- 
tion. i 

From a review of their experience with axillofemoral 
grafts, Ray et al" demonstrated that their long-term 
patency is better if the iliac segment that is being 
bypassed is totally occluded rather than merely stenosed. 
Nearly al! of their graft failures occurred between one 
month and four years postoperatively. They suggest that 
this is due to the presence of competitive inflow from the 
stenosed iliac artery, which reduces the rate of flow 
through the graft and thus increases the tendency to graft 
thrombosis. However, competitive flow should be greatest 
immediately after placement of the graft and should lead 
to immediate, rather than delayed, graft failure. We 
believe this is more suggestive of neointimal hyperplasia 
rather than competitive flow as the mechanism of graft 
failure. 

The clinical evidence that patency of the proximal 
outflow sezment may be associated with graft occlusion is 
worthy of note. It supports our demonstration that patency 
of the POS leads to flow separation, which may in turn lead 
to intima! hyperplasia, although this latter point remains 
to be proved. A logical extension of this argument is that 
the proximal outflow segment should be ligated at the time 
of reconstruction. However, this has the drawback of losing 
runoff from the graft and decreasing graft flow in some 
circumstances. We do not believe that this step can be 
recommended at this time pending further experimental 
and clinical work that demonstrates more conclusively the 


. conditions under which patency of the POS is detrimen- 


tal. 
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Dr LoGerro:—I have been asked to describe other aspects of our 
work, which I believe will answer some of the questions raised here 
by my colleagues Drs Imparato, Tsapogas, and Payne (whose 
comments could not appear for technical reasons). E 

I and my co-workers tried to develop a dog model of | anastomotic 
hyperplasia. In one case, the POS of a femorofemoral ra ft was 
opened with a tie above the profunda and the graft inserted into 
the superficial femoral artery. Examination of the distal end 
showed a glistening cellular layer that involved the hood of the 
anastomosis, and which ended very abruptly just at the proximal 
edge of the hood of the graft. At the heel of the anastomosis in the 
region of separation was a heaped-up layer of cells, and cells grew 
within the crimps of the Dacron. 

The Dacron in the midportion of the graft was overlaid with 
only a fibrin layer, which is typical of the contral: portion of 
grafts. 

I have read the work by Shah and Tsapogas, and I agres that 


geometry must certainly play a role in atherogenesis, or at least in | 


the localization of atherogenesis. However, I cannot comment 
specifically on the geometry they described in the left iliac artery 
because we simply have not studied it. We had studied the 
geometry of the carotid bifurcation. At the carotid bifurcation, it 
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Discussion b:2 


seems that the angle and the flow split are extremely important in 
determining the rate of wall shear in the wall of the internal 
carotid artery opposite the bifurcation. 

It has been pointed out that it is diffieult to prediet by 
mathematies what fluid will do, especially under pulsatile flow 
conditions, and I agree. Fluid dynamics is not a science that is on 


. such solid ground as, for example, electronics, and it is for that 


reason that we have resorted to models to directly visualize each 


flow disturbance. — 


I doubt that local pressure changes are directly responsible for 


atherogenesis. Although I often wind up eating words like that, 


the pressure changes that steer the fluid through the bifurcation 
are very small. 
Atherosclerosis does not occur in veins and there may Wee 
other than pressure differences. It seems, for example, - that | 
smoking is a very common factor in atherogenesis and it may be 
that whatever smoking does to the blood is no longer present after 
the blood has passed through the capillaries and is on the venous - 
side. Another thought is that the arterial wall is more dependent 
on diffusion from the lumen for its nutrition. Hence, it is more - 
likely to be susceptible to shear-mediated changes in near-wall _ 
biochemistry. : 


Anastomosis and Flow Disturbance—Crawshaw et al 
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(butorphanol tartrate) 





for pain management 


in surgery 


B proven analgesic efficacy—as a pre- and 
postoperative agent...for patients in labor. 
as the analgesic component of balanced 
anesthesia 
fast acting—onset of action within 10 minutes 
IM, very rapidly IV; peak analgesic activity 
within 30-60 minutes IM, more rapidly IV 


2 mg of Stadol produces a degree of respira- 
tory depression similar to that of 10 mg of 
morphine or 70 mg of meperidine—unlike 
these agents, doubling the Stadol dose to 4 mg 
does not appreciably increase the magnitude 
of respiratory depression 

favorable side effect profile—lov physica 
dependence liability, little nausea or vomiting, 
infrequent constipation 

few CNS effects other than sedation—the 
reported incidence of euphoria and hallucina- 
tions is less than 1% 

nonscheduled—not subject to regulations 
under the Federal Controlled Substances Act 
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Brief Summary of Prescribing Information 
STADOL® (butorphanol tartrate) 


For complete information, consult Official Package Circular. 
; (2) 12/10/79 
INDICATIONS AND USAGE—Stadol is recommended for the relief of moderate to severe 
pain. Stadol can also be used for preoperative or preanesthetic medication, as a 
Supplement to balanced anesthesia, and for the relief of prepa-tum pain. 
CONTRAINDICATIONS—Stado! should not be administered to pavients who have been 
shown to be hypersensitive to it. 
WARNINGS— Patients Physically Dependent on Narcotics: Because of its antagonist 
properties, Stadol is not recommended for patients physically dependent on 
narcotics. Detoxification in such patients is required prior to use. 
Due to the difficulty in assessing addiction in patients who have recently received 
substantial amounts of narcotic medication, caution should be used in the 
administration of Stadol. Detoxification of such patients prior :o usage should be 
carefully considered. 
Drug Dependence: MCN care should be exercised in administering Stadol to 
emotionally unstable patients and to those with a history of drug misuse. When 
long-term therapy is contemplated, such patients should be clesely ban ty Mer 
Even though Stadol has a low physical dependence liability, cere should be taken 
that individuals who may be prone to drug abuse are closely supervised. It is 
important to avoid increases in dose and frequency of injections by the patient and 
to prevent the use of the drug in anticipation of pain rather than for the relief of pain. 
Head Injury and Increased Intracranial Pressure: Although there is no clinical experience 
in patients with head injury, it can be assumed that Stadol, like other potent 
analgesics, elevates cerebrospinal fluid pressure. Therefore the use of Stadol in 
cases of head injury can produce effects (e.g., miosis) which may obscure the 
clinical course of patients with head injuries. In such patients Stadol must be used 
with extreme caution and only if its use is deemed essential. 
Cardiovascular Effects: Because Stadol increases the work of the heart, especially the 
pulmonary circuit, the use of this drug in acute myocardial infarction or in cardiac 
patients with ventricular dysfunction or coronary insufficiency should be limited to 
those who are hypersensitive to morphine sulfate or meperidire. 
PRECAUTIONS—Certain Respiratory Conditions: Because Stadol causes some respiratory 
depression, it should be administered only with caution and low dosage to patients 
with respiratory depression (e.g., from other medication, uremia, or severe infec- 
tion), severely limited respiratory reserve, bronchial asthma, obstructive respiratory 
conditions, or cyanosis. 
Impaired Renal or Hepatic Function: Although laboratory tests have not indicated that 
Stadol causes or increases renal or hepatic neo. the drug should be 
administered with caution to patients with such impairment. Extensive liver disease 
may err lo greater side effects and greater activity from the usual clinical 
dose, possibly the result of decreased metabolism of the drug by the liver. 
Biliary Surgery: Clinical studies have not been done to establish ‘he safety of Stadol 
administration to patients about to undergo surgery of the bilia-y tract. 
Usage as a Preoperative or Preanesthetic Medication: Slight increases in systolic blood 
pressure may occur, therefore caution should be employed when Stadol is used in 
the hypertensive patient. 
Usage in Balanced Anesthesia: The use of pancuronium in combination with Stadol may 
Cause an increase in conjunctival changes. 
Usage in Pregnancy: The safety of Stadol for use in pregnancy prior to the labor period 
has not been established; therefore, this drug should be used in pregnant patients 
x when in the judgment of the physician its use is deemed essential to the welfare 
of the patient. 
Reproduction studies have been performed in rats, mice and rabbits and have 
revealed no evidence of impaired fertility or harm to the fetus due to Stadol at about 
2.5 to 5 times the human dose. 
Usage in Labor and Delivery: Safety to the mother and fetus following administration of 
Stadol during labor has been established. Patients receiving Stedol during labor 
have experienced no adverse effects other than those observed with commonly used 
anne. Stadol should be used with caution in women delivering premature 
infants. 
Usage in Nursing Mothers: The use of Stadol in lactating mothers who are nursing their 
infants is not recommended since it is not known whether this drug is excreted in 
human milk. Stadol has been used safely for labor pain in mothers who sub- 
sequently nursed their infants. 
-— wig Safety and efficacy in children below age 18 years have not been 
established. 
ADVERSE REACTIONS—The most frequent adverse reactions in 1250 patients treated 
with Stadol are: sedation (503, 40%), nausea (82, 6%), clammy/ sweating (76, 6%). 
Less frequent reactions are: headache (35, 3%), vertigo S 3%), floating feeling (33, 
3%), dizziness (23, 2%), lethargy (19, 2%), confusion (8 ), lightreadedness (12, 1%). 
Other adverse reactions which may occur (reported incidence ot less than 1%) are: 
CNS: nervousness, unusual dreams, agitation, euphoria, hallucimations 
Autonomic: flushing and warmth, dry mouth, sensitivity to cold 
Cardiovascular: palpitation, increase or decrease of blood pressure 
Gastrointestinal: vomiting 
Respiratory: slowing of respiration, shallow breathing 
: rash or hives 

Eye: diplopia or blurred vision 
OVERDOSAGE—Manifestations: Although there have been no exper ences of over- 
dosage with Stadol a) clinical trials, this may occur due to accidental or 
intentional misuse as well as therapeutic use. Based on the pharmacology of Stadol, 
overdosage could produce some degree of respiratory depressien and variable 
cardiovascular and central nervous system effects. 
Treatment: The immediate treatment of suspected Stadol aviam: is intravenous 
naloxone. The respiratory and cardiac status of the patient should be evaluated 
constantly and appropriate supportive measures instituted, suca as oxygen, intra- 
venous fluids, vasopressors and assisted or controlled respiration. 
Wow n ei aa (butorphanol tartrate) Injection for I.M. ør I.V. use, is available 
as follows: 

NOC 0015-5644-20—2 mg per ml, 2-ml vial 

NDC 0015-5645-20—1 mg per ml, 1-ml vial 

NDC 0015-5646-20—2 mg per ml, 1-ml vial 

NDC 0015-5646-23—2 mg per ml, 1-ml Disposable Syringe 

NDC 0015-5648-20—2 mg per mi, 10-ml multi-dose vial 


rM | Bristol Laboratories 
BRISTOL Division of Bristol-Myers Zompany 
. Syracuse, New York 13201 
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Immediate Seeding of Enzymatically Derived 


Endothelium in Dacron Vascular Grafts 
Early Experimental Studies With Autologous Canine Cells 


Linda M. Graham, MD; William E. Burkel, PhD; John W. Ford; David W. Vinter, MS; Raymond H. Kahn, PhD; James C. Stanley, MD 


e Twenty-eight adult dogs underwent thoracoabdominal 
bypass with 6-mm double-velour Dacron grafts. The experimen- 
tal grafts were seeded immediately prior to implantation with 
enzymatically harvested endothelial cells. Endothelial cells were 
procured from autologous external jugular vein segments using 
0.1% trypsin and 0.5% collagenase solutions. Unseeded grafts 
served as controls. The grafts were studied from one to 28 days 
after implantation. The seeded grafts exhibited greater than 80% 
uniform luminal coverage with endothelial cells at day 28. 
Immunofluorescent microscopy was used to confirm the pres- 
ence of endothelium. The experimental grafts studied at the two 
time periods of one to seven days and 14 to 28 days had 94.6% 
and 88.5% ciot-free surfaces, respectively. The control grafts 
studied during similar periods had 81.0% and 40.1% clot-free 
surfaces. These differences were significant at the 14- to 28-day 
period. 

(Arzh Surg 115:1289-1294, 1980) 


he thrombogenicity of prosthetic vascular grafts fre- 
quently limits their clinical usefulness for peripheral 
vaseular reconstructions. The development of an endothe- 
lial eell lining within these grafts not only provides a 
nonthrombogenic surface, but it also establishes an inter- 
face with the blood stream that is capable of regeneration 
and production of platelet aggregation inhibitors. 
Previous work from our laboratories reported the use of 
enzymatie harvesting of adult canine endothelium coupled 
with culturing techniques to increase the number of cells 
available for delayed seeding of grafts.'* The objective of 
the present investigation was to assess immediate endo- 
thelial cell seeding of prosthetic grafts using cells obtained 
by enzymatic means. 


MATERIALS AND METHODS 


Twenty-eight adult dogs weighing 23 to 30 kg were divided into 
an experimental gřoup (n = 14) that received thoracoabdominal 
bypass grafts seeded with endothelium and a control group 
(n = 14) that received unseeded grafts. The preoperative values 
for WBCs, hemoglobin, hematocrit, and platelets were normal in 
both groups. 

Endothelial cells procured for experimental graft seeding were 
obtained from 12-cm segments of external jugular veins. Imme- 
diately after careful excision, the veins were secured and everted 
over a 5-mm-diameter stainless steel rod and suspended in iced 
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calcium, magnesium-free Hanks’ balanced salt solution (BSS- 
CMF). The veins were then washed of any adherent blood cells by 
spinning at 200 to 300 rpm in fresh BSS-CMF. After washing, the 
veins were incubated approximately ten minutes in 0.1% trypsin in 
BSS-CFM with 0.125% ethylenediaminetetraacetic acid at a pH of 
8.0 and then in 0.5% collagenase Hanks’ balanced salt solution with 
calcium and magnesium for an additional ten minutes at 37 °C. A 
final wash with a jet of culture medium (Eagle’s Basal Medium) 
resulted in the acquisition of an exfoliate containing sheets of five 
to 30 endothelial cells. The enzyme and wash solutions were 
centrifuged two minutes at 50 g to obtain an endothelial cell pellet. 
The sequential action of these enzymes provided a yield in the 
range of 0.5 to 1.5 x 10° endothelial cells from each jugular vein. 
The derived cells were then divided in thirds and suspended in 
individual 0.5-mL aliquots of culture medium. 

Double-velour Dacron grafts, 25 to 30 cm long and with a 6-mm 
inside diameter, were used for the thoracoabdominal bypasses in 
this study. The properties of this warp-knitted material include 
the following: inside pile, 0.15 mm; outside pile, 0.29 mm; water 
porosity, 1,300 + 400 mL/min/sq em; interstices, greater than 
30,000/2.5 sq em; and pore size, 2 to 400 um. The grafts were 
preclotted in a standard manner.' Three 10-mL aliquots of autolo- 
gous blood were used for the first three steps. In experimental 
dogs, 0.5 mL of culture medium containing endothelial cells was 
added to each aliquot of blood. In control dogs, 0.5 mL of eulture 
medium without cells was added to the blood aliquots. As a fourth 
step, clotted grafts were flushed with 15 mL of autologous blood 
containing 5,000 units of heparin sodium. : 

After preclotting the grafts were immediately implanted. All of 
the dogs were anesthetized with 30 mg/kg of pentobarbital 
sodium, intubated, and mechanically ventilated. The dogs were 
hydrated with 15 mL/kg/hr of lactated Ringer's infusion during 
the procedure. The thoracoabdominal bypasses were performed 
using an end-to-side anastomosis to the infrarenal abdominal 
aorta and an end-to-end anastomosis to the proximal descending 
thoracic aorta with polypropylene suture. The distal thoracic aorta 
was oversewn. Systemic anticoagulation with 100 units/kg of 
heparin sodium was achieved prior to clamping the thoracic aorta, 
and neutralization with 1.0 mg/kg of protamine sulfate followed 
completior of the anastomosis. Penicillin G benzathine and pro- 
caine hydrochloride (450,000 units of each) were administered 
preoperatively. 

On days 1, 2, 4, and 7, grafts from two experimental and two 
control dogs were removed and studied. Three experimental and 
three control grafts were similarly studied at 14 and 28 days. The 
grafts were isolated and carefully excised after systemic heparin- 
ization. The kidneys were removed, sectioned, and examined for 
evidence of emboli. 

The grafts were immediately opened and flushed with physio- 
logie saline, and 35-mm color transparencies were taken of the 
inner graft surfaces. A digital image computer was used to 
determine the proportion of graft covered with red clot from the 
eolor transparencies. The graft was then divided, and random 
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Fig 1.—Preimplantation appearance of graft preclotted with autol- 

ogous blood containing endothelial cells. Thin surface coagulum 

and RBCs scattered within graft interstices are evident (methyl- 

ene blue-basic fuchsin, original magnification x 350). 








Fig 3.—Experimental seeded graft seven days after implantation 
reveals coagulum within interstices and beginnings of cellular 
lining over fiber loops on luminal surface. Lysis of RBCs between 
graft fibers had usually occurred by this time (methylene blue- 
basic fuchsin, original magnification x 140). 


sections were prepared for study by light microscopy with methyl- 
ene blue-basic fuchsin staining. Immunofluorescent microscopy 
was undertaken using an antibody to factor VIII-related anti- 
gen." Additional tissue was fixed for seanning (SEM) as well as 
transmission (TEM) electron microscopy. Detailed ultrastructural 
characteristics of the graft surfaces are to be the subject of a later 
report. 

The gross and morphologic features of the control and experi- 
mental grafts were compared after 1, 2, 4, 7, 14, and 28 days' 
implantation. Characterization of tissue and cellular involvement 
of graft material were carefully documented. Measured differ- 
ences in graft coverage by red thrombus were subjected to a 
one-way analysis of variance to provide an F test of the population 
means. 


RESULTS 


All of the grafts were patent at the time of their 
removal. No evidence of embolization was found in any 
dog. Minimal differences existed among the surfaces of the 
control and experimental grafts on gross examination at 
days 1, 2, and 4. Initially, both the control and experimental 
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Fig 2.—Experimental seeded graft one day after implantation with 
homogeneous surface coagulum with occasional RBCs on sur- 
face. Appearances of seeded grafts were indistinguishable from 
unseeded grafts at this time (methylene blue-basic fuchsin, 
original magnification x 350). 





Fig 4.—Control graft seven days after implantation exhibits coag- 
ulum and attached cellular debris on luminal surface (methylene 
blue-basic fuchsin, original magnification x 140). 


grafts appeared to be lined with a fibrin-platelet coagulum. 
Perhaps because of the small sample size, the percentages 
of graft free of red clot were not statistically different at 
days 1 and 2 for seeded and unseeded prostheses, although 
the former appeared less involved (96.8% and 95.8% vs 
72.0% and 74.5%, respectively). When control and experi- 
mental grafts were grouped and compared statistically, the 
control grafts implanted for one to seven days exhibited an 
average of 81.0% clot-free surfaces. This proved to be 
significantly less than the 94.6% thrombus-free surface of 
the experimental grafts (P — .05). From day 7 on, the 
experimental grafts showed more obvious differences. 
Summation of 14- to 28-day data demonstrated average 
clot-free surfaces in control and experimental dogs of 
40.1% and 88.5%, respectively. These differences were 
highly significant (P < .0001). Random examination by 
SEM of grafts at the latter periods of study revealed the 
thrombus-free regions to be either a fibrinous coagulum 
and anastomotic pannus in control grafts or endothelium in 
experimental grafts 
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Fig 5.—Experimental seeded graft 14 days after implantation with 
resolution of fibrin coagulum and replacement by more cellular 
tissue. Luminal surface begins to exhibit monolayer of cells. Note 
vasa vasorum (arrow) within cellular internal capsule (methylene 
blue-basic fuchsin, original magnification x 140). 





Fig 7.—Experimental seeded graft 28 days after implantation with 
thin cellular inner lining. Nuclear projections of surface cells are 
apparent, and subluminal tissue appears more organized (methyl- 
ene biue-basic fuchsin, original magnification x 140). 


Limited endothelial pannus ingrowth was observed in 
contral grafts at 14 and 28 days postimplantation. Pannus 
tissue advanced 1 to 2 mm from the anastomoses by day 7, 
and it was less than 10 mm at day 28. In contrast, the 
seeded grafts exhibited extensive endothelial coverage, 
averaging slightly more than 80% of the graft surface by 
day 28. Patches of surface endothelial cells were first 
evident by day 7 in experimental grafts as smooth, glisten- 
ing white linings. 

Light microscopic studies comparing control and experi- 
menta! grafts provided additional insight into graft sur- 
face ehanges. Immediately before implantation, both pre- 
clotted experimental and control grafts showed a thin 
fibrin ning with trapped RBCs and occasional WBCs (Fig 
1). At ane and two days postimplantation the experimental 
and control grafts continued to appear similar, but they 
showed certain changes from their preimplantation ap- 
pearanee (Fig 2). Nearly all of the RBCs had lysed from the 
fibrin elot, and the thicker surface coagulum appeared 
somewhat homogeneous. During the first few days, SEM 
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Fig 6.—Control graft 14 days after implantation exhibits relatively 
loose, nonhomogeneous fibrin coagulum. Leukocytes were evi- 
dent in between graft fibers by this time (methylene blue-basic 
fuchsin, original magnification x 140). 





Fig 8.—Control graft 28 days after implantation reveals thick 
coagulum with trapped cellular elements. No luminal lining of 
monolayer of cells can be identified. Deeper tissue exhibits 
modest organization (methylene blue-basic fuchsin, original mag- 
nification x 140). 


revealed abundant platelets and WBCs on the clot surtace. 
The innermost region of the graft was filled with a 
fibrin-platelet plug, while in the outermost region (be- 
tween and external to graft fibers) WBCs predominated. 
The latter typified an early foreign-body reaction. 
During the four days after implantation, the overall 
histologic appearance of the graft was similar to that of 
day 1. In general, the experimental and control grafts were 
indistinguishable at these times by light microscopy. How- 
ever, subtle surface changes that were evident by SEM and 
TEM were occurring in the seeded grafts. A few endothe- 
lial cells, isolated and in patches, could be identified by day 
4 on the surface of experimental grafts by such studies. 
By day 7, experimental grafts, in contrast to control 
grafts, exhibited a thinner surface coagulum, with a 
cellular lining occasionally apparent by light microscopy 
(Fig 3 and 4). Most areas of endothelium appeared on SEM 
to be covered with WBCs. These endothelial patches were 
isolated from each other by a fibrin-platelet carpet. Plate- 
lets, unlike leukocytes, were not observed adhering to the 
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surfaces of individual endothelial cells. It is noteworthy 


that the fibrin layer was thinner under endothelial cells in 
comparison with areas devoid of these cells. 

Endothelial healing and marked thinning of the fibrin- 
platelet layer was evident by day 14 in seeded grafts (Fig 
5). At this time, a second type of cell below the erdothelial 
surface became apparent by light microscopy. These cells 
were oriented longitudinally with the flow of blood and had 
the histologic appearance of mesenchymal tissue. Exami- 
nation by TEM confirmed the presence of myofilaments, 
dense bodies, and patches of basal lamina typical of 
vascular smooth muscle. 

By day 14, the control grafts had endothelial ceils only in 
areas of limited pannus ingrowth. A striking difference 
from the seeded grafts was the presence of a thick surface 
of fibrin clot (Fig 6). Cells from outside the graft were seen 
migrating through the interstices of both the ccntrol and 
experimental grafts, thus incorporating indivicual graft 
bundles in a cellular, fibrous-type tissue. 

Near confluence of surface endothelial cells oecurred in 
experimental grafts by day 28 (Fig 7). This represented a 
minimum of 80% of surface coverage with endothelium. 
Underlying smooth muscle cells were seen thoughout the 
graft. The subendothelial tissue was thicker in the depres- 
sions and thinner over the ridges of graft fiber bundles. 
Profiles of vasa vasorum were occasionally identified 
within the inner capsules of seeded grafts at both 14 and 28 
days (Fig 5). Certain of these nutrient mural vessels 
appeared to arise from the endothelialized lumer of grafts. 
At day 28, control grafts continued to show a thick fibrin 
coagulum on the luminal surface (Fig 8). Fibrous tissue 
ingrowth into the graft from the outside appeared more 
complete at the 28th day in both the control and experi- 
mental grafts. Immunofluorescent microscopy confirmed 
the presence of factor VIII within the endothe ial cells. 


COMMENT 


A nonthrombogenie, biocompatible surface is one of the 
most important characteristies of an ideal vascular graft. 
Considerable experimental effort to this end has been 
directed toward developing endothelial graft surfaces. 
Most prosthetic grafts placed in the arterial circulation of 
humans or dogs evolve a pseudointima composed of com- 
paeted fibrin and cellular debris rather than a viable 
endothelial lining. In recent years, two groups of investi- 
gators have established the efficacy of seeding canine 
endothelium onto prosthetic vascular grafts.'^*"^ The 
applicability of these new techniques to the clirical setting 
awaits further studies. 

Procurement of endothelium from adult canine veins has 
been either by enzymatic means, as presently described,'-* 
or by mechanical methods in which intimal 2nd perhaps 
inner medial cells are physically removed with a steel wool 
pledget."'" The cells derived after enzymatic harvesting 
with trypsin-collagenase solutions have rather pure popula- 
tions of endothelium.* Smooth muscle cells accounted for 
less than 10% of the total number of cells harvested in this 
manner after they were cultured for two weeks.’ 

The number of endothelial cells obtained using enzymat- 
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ie techniques (averaging more than 1.0 x 10* cells from a 
jugular vein segment 12 cm in length and 6 mm in mean 
internal diameter) reflects a greater retrieval rate than 
that reported with the use of mechanical harvesting meth- 
ods. When a steel wool pledget was used to remove cells 
from the canine inferior vena cava, an average of 180 cells 
was obtained from each square millimeter of caval sur- 
face." Extrapolation of this mechanical-harvesting data to 
a 12-cm segment of vein with a luminal diameter of 6 mm, 
as used in our experiment, results in a predicted yield of 
approximately 4.0 x 10* cells. Thus, the enzymatic method- 
ology appears to provide a greater number of cells. 

Although many investigators have been able to derive 
endothelial tissue from a variety of species, most attempts 
to seed these cells onto grafts have been fraught with 
difficulties. In our experience, the settling of cells onto 
prostheses while the grafts are in a culture medium has not 
provided a stable enough surface for implantation pur- 
poses, although the microfiber grafts used in our studies 
may have compromised successful seeding. In addition, 
technical problems related to the settling of cells have 
limited the lengths of grafts that can be seeded. The 
method of endothelial cell seeding eurrently reported was 
first described in 1978 for use in 6-cm infrarenal Dacron 
prostheses implanted in the canine aorta. Subsequent 
reports by these investigators noted significant differ- 
ences in the success of seeding various graft types." Our 
experiences with both knitted Dacron velour and expanded 
polytetrafluoroethylene prostheses have not confirmed the 
variances they noted. 

The healing of a short prosthetic graft, like the reendo- 
thelialization of a vessel after intimal denuding, is usually 
characterized by a migrating edge of superficial cells in 
front of a zone of tissue proliferation at each anastomosis. 
Under these cireumstances, endothelial cells advance in an 
axial direction along the vessel or graft, with the initial 
lateral growth being very minimal." Eventual cellular 
coverage of grafts has traditionally been thought due to 
continued growth of this pannus of endothelium. However, 
it is possible that portions of this tissue detach and adhere 
to distant regions of the unhealed conduit. Another source 
of endothelium may be from ingrowths of vasa vasorum. In 
the present experiment, the origin of the surface endothe- 
lium was most likely cells seeded by the initial preclot 
process. Although it is less likely, some contribution to 
endothelialization may have come from vasa vasorum, 
whieh were frequently observed within the graft's inner 
capsule. 

With the evolution of an endothelial cell surface in the 
current experiment, the fibrin layer decreased in thickness 
and eventually disappeared altogether. This may have 
been an effect of fibrinolysins produced by endothelial 
cells or by inhibition of fibrin formation in what is usually 
considered a dynamic state of fibrin production and de- 
struction. Decreased thickness of the fibrin coagulum 
lining in control grafts was not observed. Instead, the 
fibrin-platelet carpet appeared to increase in thickness 
during the 28-day period of study. 

The origin of smooth muscle in the subendothelial region 
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of experimental grafts remains speculative. Harvested 
endothelial cells may be contaminated with occasional 
smeoth muscle cells that are subsequently seeded into the 
graft. Smooth muscle cells proliferate more rapidly than 
endothelium. Platelet growth factor may enhance their 
growth to the extent that the few cells initially present 
soon reach sufficient numbers to be easily recognized. In 
addition, it is also possible that smooth muscle cells from 
tissues external to the graft reach the inner capsule region 
by :ransinterstitial growth. Regardless of the source, 
smooth muscle cells seem to provide a stable base for 
endothelium. This, combined with the ingrowth of vasa 
vasorum, may serve to maintain the intimal tissue and 
ensure its survival. 

The data generated from the present experiment lend 
support to the concept that endothelial cells are relatively 
resilient and that their seeding onto prosthetic grafts as 
part of a preclot process provides a reasonable environ- 
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ment for continued growth. At 28 days, endothelial cell 
coverage after immediate seeding in the current study was 
indistinguishable from that arising from cultured endothe- 
lium used for seeding in an earlier experiment.'* Although 
cultivation of endothelium is a theoretically attractive 
means of increasing the numbers of cells available for later 
implantation, it necessitates a laborious, two-staged 
approach to prosthetic seeding. The current investigation 
unequivocally documented uniform endothelial cell cover- 
age of prosthetic vascular grafts seeded immediately after 
harvesting endothelium by enzymatic means. 


This investigation was supported in part by grant HL 23345 and contract 
1-HV-2054 from the National Heart, Lung, and Blood Institute. 

James W. Crudup of the Department of Surgery and Ruth Sell of the 
Department of Anatomy, University of Michigan Medical School, Ann 
Arbor, Mich, provided technical assistance. W. Jean Dodds, DVM, of the 
New York State Department of Health provided the canine factor VIII 
antiserum. 
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Discussion 


RussgLL S. DILLEY, MD, Indianapolis: Among other things, the 
_ work of Dr Graham and colleagues provides confirmation of our 
methoc for seeding endothelial cells into vaseular grafts. Endothe- 
lialization of grafts in man has never been seen in more than a few 
patches on an otherwise thrombogenie flow surface and remains 
the sole unfulfilled goal of prosthetic design as outlined by Dr 
Voorhees in 1952. We hope that the method of endothelial seeding, 
which was devised by Dr Malcolm Herring of Indianapolis and 
first reported in 1978, may provide the means for realizing that 
goal. : 

Our eriginal work was done with endothelial cells harvested 
mechanically by scraping the luminal surface of the donor saphe- 
nous vein with a small pledget of steel wool. The cells were then 
eluted into Sacks’ solution and added to the blood used for 
preclotting, just as was done by the Ann Arbor group. In our 
experiment, graft healing was dependent on the amount of vein 
used to harvest the cells. If the surface of the vein was less than 
about 40% that of the graft being used (this point being .425 in the 
ratio of the area of the vein to the area of the graft), then healing 
was sparse and primarily related to the ingrowth of pannus across 
the anastomosis; this ratio gives only 10% or 20% healing most of 
the time. With higher vein-graft ratios, the extent of healing 
became considerably different. 
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The Michigan group has made an important contribution in 
using enzymatic methods to harvest the endothelial cells and have 
probably increased the numbers of viable cells seeded into the 
graft by at least tenfold, calculated on the basis of square 
centimeters of graft seeded. We think this can account for several 
of the differences between their results and ours. It also raises the 
clinically relevant question of how much vein is needed to seed a 
given segment of graft. 

The Ann Arbor experience, plus our results with the collagenase 
method, show repeatedly that large numbers of cells produce a 
healed graft. But it should be noted that a vein-to-graft surface 
ratio of 0.5, which is successful with the mechanical technique, 
represents a need for a vein 3 mm in diameter and of the same 
length as a graft 6 mm in diameter that is being seeded. This is a 
limiting condition in most of the grafting situations we are 
talking about. 

Our very preliminary experience with the enzymatie harvest on 
the low end of this curve suggests that a vein-to-graft surface 
ratio of less than about 0.15 will be less successful. We ask the 
authors if they have any data on the minimum inoculum of cells 
that will lead to a healed graft. Clearly this is important in 
deciding how much vein one has to use in man to get a piece of 
graft to heal. 
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Another major difference between mechanical and enzymatic 
harvest is the amount of smooth muscle in the inoculum. Quanti- 
tation is difficult here, but scraping the vein definitely yields 
many fragments of smooth muscle, and our healed grafts seem to 
have more smooth muscle than their grafts do. They have already 
speculated on the origin of those cells. Their report suggests that 
they have less than 10% contamination of the inoculum by smooth 
muscle cells after two weeks of tissue culture, so they are probably 
seeding fewer than 1% to 2% smooth muscle. We wonder where 
those cells come from. More pertinently, since the smcoth muscle 
cell is the primary proliferative element of the arterial wall, what 
will be the long-term implications of having that smcoth muscle 
layer under there? Their demonstration of vasa vasorum located 
superficially in the inner capsules, and even communieating with 
the lumen, is very striking. We have found vasa vasorum only 
around the fabric itself, never closer to the lumen than about 300 
um, which is a limit observed in normal arterial histology, presum- 
ably because diffusion of oxygen from the lumen is adequate over 
that distance. We suspect that the very high inoculum of cells may 
account for this difference, but we invite your speculat.on. Is there 
any chance that SEM itself could produce these orifices as an 
artifact? 

Finally, have you entered any clinical trial with this method? If 
so, are there modifications of enzymatic harvest that would make 
it less cumbersome in the operating room? 

PRESIDENT BARKER: This report probably pertains much more to 
the biologic nature of the whole problem of wound healing in 
arteries than it does to the immediate practical use of this 
technique as a help in grafting. With regard to the source of 
smooth muscle, I remind you of an experiment conducted about 15 
years ago by Jordan, Stumpf, Halpert, and DeBakey. They sus- 
pended a Dacron sponge impregnated with gelatin in the arch of 
the thoracic aorta of a pig. Over the course of time, a clot formed in 
that sponge, and then all of the structural components of the 
arterial wall developed in the sponge. The origin of taose unusual 
components has never been clearly defined. There is a great deal 
of speculation about totipotent cells in the literature, and I would 
like to hear your comments about them. 

Dr GRAHAM: We are very cognizant of the early contributions by 
the Indianapolis group to the technical aspects of seeding grafts. 
The precise number of cells necessary to successfully seed a 
prosthetic conduit with endothelium for clinical use has not been 
determined. Drs Herring, Dilley, and their co-workers have pre- 
viously addressed a portion of this question, but we have not 
determined the actual number of enzymatically procured cells 
needed to successfully seed a prosthetic vascular graft. An impor- 
tant issue may be related to the viability, rather than the absolute 
number, of available endothelial cells. 

In another study, we seeded cells obtained from veins having a 
total surface area of approximately 75 sq cm onto Dacron velour 
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grafts having a surface area of 170 sq em, and after 28 days we 
observed essentially complete endothelialization of the grafts. 
Studies have not been reported using our specific technique to 
determine the minimum number of cells necessary to endothelial- 
ize a given area of graft. Light and electron microscopic evidence 
documenting the scattering and initial sparseness of endothelial 
cells supports our belief that a very short segment of 4-mm 
diameter vein, perhaps 6 to 8 em in length, would be adequate to 
seed a 6-mm graft 30 to 40 em in length. 

Smooth muscle cells undoubtedly are present among the endo- 
thelial cells obtained by incubation in trypsin and collagenase 
solutions. Their numbers are very small, but it may be that platelet 
growth factor released during the preclot process and later during 
the healing process stimulates rapid division of these smooth 
muscle cells. This is a plausible explanation for the well-organized 
mesenchymal tissue observed at 14 and 28 days in our experimen- 
tal seeded grafts. The long-term fate of these cells is unknown. 
Such smooth muscle cells may also originate external to the graft 
and migrate through the interstices as incorporation of the 
conduit occurs. 

Vasa vasorum were rarely evident in the inner capsules of 
control grafts, but they were relatively common in experimental 
grafts. Identification of surface ostia of these nutrient vessels was 
an unexpected finding. These findings were definitely not artifac- 
tual. The anlage of inner capsule vasa vasorum may be in isolated 
clumps of endothelial cells trapped within the surface coagulum. 
These tissues may become organized and canalized and may 
eventually communicate with the prosthetic graft's lumen. A 
lesser number of the vasa vasorum may originate outside the graft 
and grow through the interstices as latter healing occurs. 

The clinical application of this technique in lessening the 
thrombogenicity of small conduits is obvious. It may also provide a 
means of lessening the infectivity of vascular prosthetics by 
increasing the rate of graft healing and incorporation. Although 
we have studied several different graft types, we will not begin 
clinical studies for another six months or so. 

Dr Barker, the source of the cells on isolated material reported 
in the early years of graft experimentation remains unknown. The 
shortest canine studies you have referred to were nearly twice as 
long as ours, most being many times longer, and it is difficult to 
compare or relate the type of cells we encountered with those 
observations. Some experimenters did study the early cellular 
incorporation of similar suspended hubs in pigs, but the healing of 
vascular prostheses in this species is too rapid to be directly 
compared with healing in canine or human studies. Certainly 
future investigations will continue to further our basic under- 
standing of the biology of arterial wall elements, in particular 
endothelium, as prosthetic grafts become incorporated into the 
arterial circulation. 
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Presented here is the most current 
bibliography of papers concerning the 
use, and effectiveness, of GORE-TEX 
vascular grafts. 

We are pleased with the number 
of surgeons who have chosen to work 
with, and report on, GORE-TEX 
grafts. The papers listed here represent 
the independent findings of respected 
surgeons, none of whom are connected 
with Gore. 

We are particularly pleased that 
the most recent papers are at least as 
positive in their findings as the early 
ones. And that reported patency rates 
continue tohold firm, even as the 
rate of use increases. 

We still believe that prudence 
and experience indicate the saphenous 
vein as the graft of choice, whenever 
it is available, in good condition, and 
when its removal would not increase 
surgical risk. But the more data we 
accumulate, the more certain we 
become that the GORE-TEX graft is the 
next-best alternative to autografts. 

We wish we had a more substan- 
tial body of long-term clinical data 
(five years follow-up and beyond) to 
offer you as proof. But that is simply 
a matter of time and circumstance. 
Our longest-term patients are just now 
reaching the five-year mark; others 
will soon follow. As our clinical data 
is updated, we'll continue to publish 
the results, so that you can stay in- 
formed of long-term patency. 


. 
Free reprints, 

You can have your choice of any 
of the papers listed below, just by using 
the coupon in this advertisement. 

In addition, so that you can test 
the handling and suture-holding 
characteristics of GORE-TEX grafts 
in the most meaningful fashion, we'll 
also be glad to send you a test kit. This 
kit, not intended for actual surgery, 
includes a short length of GORE-TEX 
graft and a 6-0 double-armed suture. 
Just check the appropriate box. 
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GORE-TEX vascular grafts are 
made of expanded, low density 
polytetrafluoroethylene (PTFE), rein- 
forced by a strong, fine lattice of 
the same material wound about the 
exterior. 

GORE-TEX vascular grafts 
are easy to handle and kink-resistant. 
They exhibit high suture-holding 
power. And they are, of course, fully 
biocompatible. Unlike knitted or 
woven prostheses, they do not require 
pre-clotting. 

GORE-TEX vascular grafts are 
available in a wide range of diameters, 
up to 22mm. 


Instructions 
for use. 


Opening the Package: 

Place one hand on the PVC blister tray 

and peel back the cover with the other hand. 
Remove the GORE-TEX graft from the tray 
using clean gloves or forceps. 


To Sterilize: 

Grafts may be sterilized using steam or gas 
techniques. Remove the graft from the PVC 
blister tray and repackage it for sterilization. 
Take care not to place the graft under heavy 
or sharp objects during sterilization which 
might crush the graft. Insure that you do not 
attempt to sterilize the label attached to the 
PVC blister tray with the graft, as the ma- 
terials on the label (inks and adhesives) may 
contaminate any objects in contact with the 
label during the sterilization cycle. 

Using a gravity displacement steam steri- 
lizer, autoclave at or above these minimum 
requirements: 270°F (132°C) for 15 minutes 
at 30 psi. Grafts must never be exposed to 
temperatures greater than 482°F (250°C). 
Using a pre-vacuum steam sterilizer, auto- 
clave at or above these minimum require- 
ments: 270°F (132°C) for 4 minutes at 30 psi. 
Grafts should never be exposed to tempera- 
tures greater than 482°F (250°C). 

Using gas, sterilize according to equipment 
instructions. 

Do not sterilize this graft by radiation tech- 
The GORE-TEX graft may be sterilized many 
times without compromising its mechanical 
or structural integrity. If the graft is handled 
gently, with gloved hands or clean instru- 
ments and without undue manipulation, 
unused portions of the graft may be sterilized 
as often as necessary. Do not attempt to 
re-sterilize any unused graft portion that has 
been contaminated with blood or any foreign 
material. 






1. Use a 5-0 or 6-0 non-absorbable suture 
with 2 cardiovascular needle for best results 
on graft diameters of ómm or less. Larger 
sutures may be used with larger diameter 
grafts. Use only non-absorbable sutures. 

2. Intra-operative inspection of anastomoses 


using irrigant solutions may result in serum . 


leakage when blood flow is established in 
the graft. To prevent this, care must be taken 
not to generate syringe pressures sufficient 

to force irrigant through the graft walls. To do 
so will alter the hydrophobic (non-wetting) 
properties of GORE-TEX grafts. 

3. Trim grafts to desired length using sharp 
surgical instruments. Grafts should be han- 
dled with clean forceps or gloves. GORE-TEX 
grafts are not "elastic! Therefore, proper 
matching of lengths is essential. If the graft 
is cut too short, excessive stress may be 
placed on the sutures, vessel, or graft at the 
anastomosis. 

4. Bleeding from suture holes may be mini- 
mized by using as small a suture needle as 
possible; and by following the curve of the 
needle through the graft wall. Topical 
thrombin solution may be applied to the 
suture line in conjunction with Surgicel® or 
Oxicel* soaked in thrombin to aid in mini- 
mizing anastomotic bleeding. 

5. Ensure, when using this graft in blood 
access applications or where repeated 
needle punctures of the graft are nec- 
essary, that needle puncture sites 

are spaced apart along the accessible 
subcutaneous length of the graft. 
Repeated needle puncture of the 
graft at the same site, or within 
the same immediate area, 
may cause mechanical 
damage to the graft 


which could lead to hematoma, false 
aneurysm or true aneurysm. Patients should 
be cerefully monitored to assure that this 
instruction is followed. 
Precautions: 
1. Do not pre-clot the graft. 
2. Do not cut the graft while holding under 
excessive tension. Doing so may cause separa- 
tion of the outer layer. The GORE-TEX graft 
is acomposite structure consisting of an inner 
base tube and a thin outer layer which 
reinforces the base tube to prevent aneurys- 
mal dilation. Do not use any portion of a 
GORE-TEX graft which has damage to, or 
separation of, the outer layer of the graft. 
*Surgicel is a registered trademark of Surgikos 


Johnson/Johnson 
*Oxycel is a registered trademark of Parke-Davis, Inc. 


“Betadine is a registered trademark of A 


Purdue Frederick Co., Norwalk 


®GORE-TEX is a registered Trademark 
of W. L. Gore Associates. 
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frayed at the end of the graft, do not pull 

on or peel the outer layer from the base tube. 
Carefully trim off the portion of the graft 
where the outer layer is frayed. 


3. Do not allow the graft to become wetted. 
The normally hydrophobic GORE-TEX Vas- 
cular Graft can be wet with organic solvents 
such as alcohol or Betadine®; by excessive 
manipulation of the graft with blood prior to 
bringing it through the tunnel; or by for- 
cing irrigating solutions through the wall. 
Wetting prior to establishing blood flow 

may create a condition which could allow 
persistent plasma leakage. 


4. Do not puncture the graft repeatedly at 
the same site, or within the same immediate 
area. (See Instruction #4.) 


Please Note: 

Our animal data does not support the use 

of this graft in aorta-coronary bypass applica- 

tions. We have insufficient clinical data on 

which to base any conclusions regarding 

this application. We 

also have insuffi- 
cient data on which 

to recommend 

its use as patch 

material. 
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Video Dilution Technique 


An Accurate Measure of Blood Flow During Routine Arteriography 


James W. Holeroft, MD; Bo M. T. Lantz, MD, PhD; James M. Foerster, MD; Daniel P. Link, MD 


è The video dilution technique for measuring blood flow 
consists of electronically and mathematically processing video- 
taped selective arteriograms to measure the flow in selectively 
catheterized arteries and to express this flow as a fraction of the 
flow in any reference artery. Flows were measured by video 
dilution and an electromagnetic flowmeter in ten dogs; the 
correlations were excellent. Video dilution flows were also 
measured in 105 patients. The technique is accurate, simple, and 
adds mo risk to routine selective arteriography. 

(Arch Surg 115:1299-1303, 1980) 


A. and simple technique that accurately and quanti- 
tatively measures blood flow in individual arteries is 
described. The technique relies on the analysis of routine 
selective videotaped arteriograms and can be used any 
time selective arteriography is obtained. The technique 
should contribute to our understanding of arterial dis- 
ease. 


METHODS 


Ten dogs were anesthetized with 30 mg/kg of pentobarbital 
sodium, intubated, placed in a supine position on a heating pad, 
and mechanically ventilated. Anesthesia was maintained with 
supplemental doses of pentobarbital. The blood vessels in the groin 
were exposed, and a thermistor-tipped catheter was placed in the 
pulmorary artery to measure cardiac outputs by thermodilution. A 
circum=erential flow probe was placed around the left external 
iliac artery, and flows were measured with a flowmeter. 

A catheter was placed in the ascending aorta. Small amounts of 
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66.8% iothalamate sodium were injected. The external iliac artery 
and its runoff were located with an image intensifier with a 
constant potential generator with fixed kilovolts and milliam- 
peres. The radiation intensity was calibrated with a 10-mm 
aluminum filter. 

The dogs' mechanical ventilation was suspended, and 10 mL of 
contrast material was injected in the ascending aorta with a 
pressure injector. An arteriogram of the external iliac artery and 
its branches was videotaped with a television camera and a video 
cassette recorder. 

A catheter was then placed in the origin of the external iliac 
artery. The image intensifier was held in the same position, and all 
settings were held constant. The radiation intensity was cali- 
brated with the aluminum filter. The dog's mechanical ventilation 
was suspended, and 1 mL of contrast material was injected by 
hand in the external iliac artery. A videotaped arteriogram was 
obtained. Multiple injections and recordings were made. 

After the experiments, the videotaped arteriograms were 
reviewed. The window of a videodensitometer, an instrument that 
quantitates the density of a dye, was placed over a distal branch of 
the external iliac artery. The window was adjusted so that it 
included the entire profile of the arterial branch but excluded the 
artery's accompanying vein as much as possible. The output of the 
videodensitometer was displayed on a photographic recorder, and 
indicator dilution curves were inscribed as the arteriograms were 
replayed. The curves were recorded from the window, which was 
held in a fixed position for the injections made in the ascending 
aorta and external iliac artery. 

The areas under the curves were determined by planimetry. The 
computations for flow (expressed as the external iliac flow divided 
by the ascending aortic flow) were made as will be described. 
These video dilution flows were compared with flows measured by 
a flowmeter divided by thermodilution cardiac outputs. Nested 
random analysis was used to compare the video dilution and 
flowmeter-thermodilution flows. 

Video dilution flows were obtained in 105 patients by using the 
same methodology. Informed consent was obtained after the 
procedure was explained to the patients. 
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ELECTROMAGNETIC FLOW 

Fig 1.—Comparison of blood flow mea- 

sured by video dilution technique and 

by electromagnetic flowmeter in ten 

dogs. Flow is expressed as percentage 

of cardiac output. 


Fig 2.—Arteriograms and video dilution 
curves of arteriovenous fistula in 18- 
year-old woman. 


COMPUTATIONS 


The principles underlying the video dilution technique are the 
same as those underlying the indicator dilution technique for 
measuring blood flow by using indocyanine green dye or thermo- 
dilution.’ An indicator is injected in an artery, and the density of 
the indicator is measured in a distal branch of that artery. The 
flow in the artery in question (F4) is as follows: 


Fag = (k, X m,)/a,, 


where k, is a constant that depends on the effective mass 
absorption coefficient, the conversion factor of the image intensi- 
fier, the transfer function of the television system, the intensity of 
the incident radiation, and the gains of the densitometer and 
photographic recorder; m, is the amount of indicator injected; and 
a, is the area under the curve of indicator density vs time. 

If a reference artery is then injected and the density of dye is 
measured at the same place, the flow in the reference artery (Fra) 
will be as follows: 


Fra = (ka X m;)/a;, 


where again k, is a constant that depends on the roentgenographic 
ray,and electronic equipment; m, is the amoun: of indicator 
injected; and a, is the area under the curve of indicator density vs 
time. 

If the roentgenographic and electronic equipment are 
unchanged during the two injections, k, will equal k.. Thus, flow in 
the artery in question divided by flow in the reference artery will 
be as follows: 


Fago/Fra = m,a,/M,0,. 


That is, the calculations reduce to finding the areas under the two 
curves and dividing the areas into each other. 

One last, small correction is made by accounting for variability 
in incident radiation between injections. This is done by measur- 
ing baseline radiation with an aluminum filter that is put in place 
before making the injection. This correction is so small that it can 
be ignored with the loss of only 1% or 2% accuracy. 
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RESULTS 


Figure 1 compares the flow measured by video dilution 
with the flow measured by an electromagnetic flowmeter. 
Video dilution flows are expressed as video dilution flow in 
the external iliac artery divided by video dilution flow in 
the ascending aorta. The electromagnetic flows are 
expressed as electromagnetic flow in the external iliac 
artery divided by thermodilution cardiac output. A total of 
289 measurements were made in ten dogs, with an 7” of .94. 
The mean flow by video dilution was 5.4% + 3.38% (SD). The 
mean flow by electromagnetic flowmeter was 5.5% + 1.8% 
(SD). The range of the video-dilution flows was 1.9% to 
21.4%; the range of electromagnetic flows was 1.4% to 
21.5%. 

The 95% confidence limits for video dilution flow as 
compared with electromagnetic flow were —1.7% to +2.0%. 
The 99% confidence limits were —2.5% to +2.8%. For 
example, if the flow measured by video dilution in the iliac 
artery were 9%, then one could predict with 95% confidence 
that the flow measured by electromagnetic flowmeter 
would be between 7.8% and 11.0%. One could predict with 
99% confidence that the flow would be between 6.5% and 
11.8%. 

Video dilution flows have been measured in 105 patients 
so far, and Fig 2 through 6 show examples of measure- 
ments made in some of these patients. Figure 2 shows the 
arteriogram of an arteriovenous fistula fed by the superior 
gluteal artery in an 18-year-old woman after the harvest of 
a bone graft from the iliac crest. The upper video dilution 
curve was inscribed after a selective injection in the 
superior gluteal artery; the lower curve was inscribed after 
an injection in the distal abdominal aorta. The window of 
the videodensitometer is indicated. Of the flow in the distal 
abdominal aorta, 15% went to the fistula. The presence of 
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Fig 3.—Artesiograms and video dilution curves in left (top) and 
right (bottorz) common carotid arteries of 67-year-old man with 
occluded let internal carotid artery. 
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Fig 5.—Arte-iograms and video dilution curves of left common 
iliac artery before (top) and after (bottom) balloon dilation. Patient 
is 78-year-od man with previously placed aortoiliac graft. 


brisk blooe flow in the fistula was confirmed later at 
surgery. 

Figure 2 shows the arteriogram of a 67-year-old man 
with an oc-luded left internal carotid artery. The curves 
were inscribed after selective injections in both common 
carotid arteries. Another injection was made in the ascend- 
ing aorta. Of the ascending aortic flow, 5% went to the left 
common carotid artery; 9% went to the right. For compar- 
ison, in six patients with normal cerebral arteriograms, 9% 
of aortic blbod flow went to each carotid artery. 

Figure 4 shows the arteriograms of a 30-year-old woman 
with severe hypertension, fibromuscular dysplasia of the 
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Before Dilation 


After Dilation 


Fig 4.—Arteriograms and video dilution curves of right renal artery 
before (top) and after (bottom) percutaneous balloon dilation. 
Patient is 30-year-old woman with fibromuscular dysplasia of right 
renal artery. 


Before Dilotion 


After Dilation 





Fig 6.—Arteriograms and video dilution curves of superficial 
femoral artery before (left) and after (right) balloon dilation in 
79-year-old man. Blood flow in response to vasodilatory stimulus 
of contrast material was also measured. 


right renal artery, and renal vein renins lateralizing to the 
right in a ratio of 3:1. The arteriograms and curves are of 
the right renal artery before and after percutaneous 
transluminal balloon dilation. Curves were also obtained 
after injections in the left renal artery and after injections 
in the distal thoracic aorta. Before dilation, 3% of thoracic 
aortic flow went to the right renal artery and 18% went to 
the left. After dilation, 9% went to the right and 10% went 
to the left. 

Figure 5 shows the arteriograms of a 78-year-old man 
with a previously placed aortoiliac graft to the left common 
iliac artery. The patient had severe ischemia of his foot due 
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to atherosclerotic narrowing of the common iliac artery 
distal to the anastomosis. The arteriograms and curves are 
of the stenosis before and after dilation. The arteriograms 
indicated that the stenosis was partially relieved with the 
dilation. However, the video dilution measurements 
showed that the flow in the graft was improved little with 
the dilation; the flows before and after dilation were 17% 
and 22% of the flow in the abdominal aorta. The patient’s 
foot remained severely ischemic after the dilation, and he 
required reconstructive surgery for limb salvage. 

Figure 6 shows the arteriograms and video dilution 
curves of a 79-year-old man with a moderately ischemic 
foot before and after dilation of stenotic areas in the 
superficial femoral artery. The flow increased 258% over 
baseline with dilation. The patient also had flows measured 
in response to the vasodilatory stimulus of contrast mate- 
rial before and after dilation. Before dilation, injections of 
contrast material 30 s apart led to no change in the flow. 
After dilation, sequential injections of contrast material 
led to an increase of flow of 30% at 60 s. The condition of 
the patient’s foot improved. 


COMMENT 


The video dilution technique accurately measured iliac 
artery flow in a series of 289 measurements in ten dogs. 
The technique also measured flow in the cerebral, mesen- 
teric, renal, iliac, and femoral arteries in 105 pazients. 


Features 


The technique can measure flow in any artery that can 
be selectively catheterized; the flow is expressed as the 
fraction of flow in any reference artery. The follewing two 
injections are necessary to measure the flow: one injection 
in the reference artery and one in the artery in question. If 
the reference artery is the ascending aorta, then the flow 
can be expressed as a fraction of the cardiac output. If the 
reference artery is the abdominal aorta, then tae flow is 
expressed as a fraction of the flow in the abdominal aorta. 
An artery can also serve as its own reference, and changes 
in flow can be quantitated before and after pharmacologic 
or mechanical manipulation. For example, flow can be 
measured in response to the infusion of a vasodilator? such 
as contrast material or after balloon dilation. 

The technique relies on analyzing videotaped arterio- 
grams. As the arteriogram is replayed, a window is placed 
over a distal branch of the artery in question. The density 
of dye as it passes by the window is quantitated by the 
densitometer, and an indicator dilution curve is inscribed. 
The area under the curve is determined and the flow 
calculated. The window can be adjusted at will, and it 
should be placed so that it includes the entire artery but 
excludes the accompanying vein as much as possible. 

The technique is safe and subjects the patient to no risk 
beyond that of arteriography. The technique is simple in 
concept, and little mathematical sophistication is needed to 
use it. Equipment for making video dilution measurements 
is available in most arteriography suites, with the excep- 
tion of the videodensitometer, which is inexpensive to 
make. 
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Applications 


At times, the information that the technique provides is 
of intellectual interest only, as in the case of the young 
woman (Fig 2) with the arteriovenous fistula involving the 
superior gluteal artery. At other times, as in another 
patient with a fistula, the technique helped in evaluating 
the patient’s condition. In this patient, congestive heart 
failure developed, and the question arose whether the 
fistula was contributing to the failure. The fistula was 
shown to carry only 10% of the cardiac output. 

The technique has demonstrated compensatory flow in 
some patients with arterial stenoses. The 67-year-old man 
with the unilateral occluded internal carotid artery (Fig 3) 
may have had compensation for decreased flow on the 
diseased side with augmentation of flow on the opposite 
side. The 30-year-old woman with the stenosis in the right 
renal artery (Fig 4) seemed to have compensation with 
increased flow to the left kidney. 

The method is useful in assessing the results of percuta- 
neous balloon dilation. Arteriography is a necessary part of 
the procedure, and we have video dilution measurements 
before and after dilation in 20 patients. In most patients, 
dilation that appears adequate by arteriography is con- 
firmed by an increase in flow; but this is not true in all 
cases, as shown by the patient with the stenosis in the 
common iliac artery (Fig 5). In this patient, the lack of 
increase in flow might have predicted clinical failure of the 
dilation. The method should also be of value in assessing 
operative reconstructions in those patients who require 
postoperative arteriography. 

We have used the technique to assess the clinical impor- 
tance of a particular arterial stenosis. We now measure 
pressures across the stenosis along with flows and thus 
compute the resistance of the stenosis. The flow response 
to peripheral vasodilation may also give information about 
the clinical importance of a given proximal stenosis.” 


Possible Sources of Error 


Several errors can be made in using the technique? The 
catheter should be filled with contrast material before the 
injection is made so that a precise amount of contrast is 
injected. There may be incomplete mixing of the contrast 
material with the blood stream and there also may be 
layering as the blood flows past the window, so the window 
should be adjusted to include the entire artery. An error 
will be introduced as the injection rate of contrast material 
approaches the flow rate of blood in the vessel.* Care must 
be taken to see that injections of contrast material are 
made into the artery itself and that there is no spillover of 
contrast material into the adjacent arteries. 

However, all of these potential errors should be recogniz- 
able on review of the arteriogram. If the arteriograms and 
dilution curves are of good quality, and if the errors just 
mentioned are avoided, the technique should give accurate 
quantitative measurements of blood flow. 


This investigation was supported by grant GM26562-02 from the National 
Institutes of Health. 
Alvin Wiggins, PhD, and Peter Westfall, Statistics Department, Univer- 
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Discussion 


RosERT B. RUTHERFORD, MD, Denver: I recommend this report 
to yeu and your angiographers. It is a very clever application of 
the mdicator dilution method, but the fact that it measures 
distribution »f flow and changes in flow rather than absolute flow 
may imit itsspractical clinical applications. In that regard, I would 
like to ask tae authors to explore three possible clinical applica- 
tions of this technique. First of all, can you get this information 
fast enough for it to be of aid to a physician performing a 
transuminalangioplasty or some other therapeutic manipulation? 
Second, woul it be possible to adapt this technique to determining 
the hemodyramic importance of iliac artery occlusive disease and 
help in the eecision regarding whether a "proximal" vs "distal" 
recorstructien is indicated? Finally, in those rare cases in which 
transient ischemic attacks may be due to inadequate perfusion 
rather than emboli, could it be used to determine the relative 
contributions of both carotid arteries and both vertebral arteries 
to the overal cerebral blood flow? 

DosALD E.STRANDNESS, MD, Seattle: This is a unique application 
of am old method, namely, the indicator dilution approach to the 
measaremene of blood flow. This technique has been extensively 
and critically evaluated, and all of the problems associated with its 
use are well recognized. I am pleased to see that the authors are 
aware of all of these difficulties and appropriately review them. 

The idea of using a reference artery is of great interest. 
Furthermore, if used appropriately, one of its greatest applica- 
tions-will be ‘n studying the distribution of flow to various organs. 
I thirk this will undoubtedly remain a research method until it has 
been shown to be proven useful clinically. 

Dr Rutherford asked most of the questions I would have asked. 


_ The only on I have left is, do you believe that the use of the 


hyperosmolar contrast media produces changes in flow that may 
confuse the issues involved here? We all know that contrast 
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material does produce changes in flow in the arterial system. I 
wonder if you have any information relative to its effects? 

JAMES S. T. YAO, MD, PHD, Chicago: To obtain additional 
hemodynamic information during arteriography, we have used the 
thermodilution technique to record blood flow. One of the prob- 
lems we have found associated with the thermodilution technique 
is the mixing of the cold substrate at the site of injection. I would 
like to know whether Dr Holeroft has encountered a similar 
problem of mixing with the contrast media used in the current 
technique and how he proposes to resolve this problem. 

Dr Horcnorr: Dr Rutherford asked about how fast this infor- 
mation is available. You can see the indicator curves as they are 
being inscribed, and you can play back the videotape in the 
arteriography suite. The calculation basically consists of finding 
the area under the curve. For example, if in assessing the effects 
of a dilation the area is smaller after dilation than it was before, 
then the flow has increased. You could also build a computer, one 
similar to the computers used for thermodilution cardiac outputs, 
that could give an answer quickly. 

Ithink that the technique might well give information about the 
clinical importance of a particular stenosis because if one also 
measures pressures, one can caleulate the relative resistance of the 
stenosis. We do not have enough experience yet to know what is 
normal and abnormal. 

The technique can measure flow in any artery that can be 
selectively catheterized, and it should be possible to determine how 
much blood flow is going to the brain. It should also be possible to 
determine which arteries are contributing how much. 

Dr Strandness asked about the use of a hyperosmolar solution as 
contrast material Blood flow does increase with the injection of 
contrast, and we wait until at least two minutes have elapsed from 
the previous injection before making another injection. In some 
cases, we use the vasodilatory effects of the dye as a means of 
testing the clinical importance of a stenosis. Again, this is too 
early to say for sure, but in patients with a normal vascular tree 
flow can increase by 250% with the infusion of contrast material. 
If there is a tight stenosis, that increase in flow is lost. This might 
be another means of assessing the hemodynamic importance of a 
particular lesion. 

Dr Yao asked about the mixing of the contrast material. One of 
the advantages of this technique is that you can set the window of 
the videodensitometer so that it encompasses the entire artery. 
Therefore, sampling errors should be minimized. You can also set 
the window so that it excludes the accompanying vein. This 
minimizes the effects of recirculation. 
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TODAY PHYSICIANS ARE 
USING NUBAIN 


AS A SAFE AND EFFECTIVE ALTERNATIVE 

TO MEPERIDINE HCI (DEMEROL*) 

The analgesic potency of NUBAIN is comparable to 
that of meperidine HCI. It may be administered in 
individual doses of 10 mg/70 kg up to 20 mg; with a 
maximum daily dose of 160 mg. Onset and peak 
effect are comparable to that of meperidine HCI 
(50—150 mg). 


FOR LESS RESPIRATORY DEPRESSION 
POTENTIAL 

At dosages of 10 mg/70 kg, NUBAIN is comparable 
to morphine in respiratory depression. At higher 
doses, however, NUBAIN does not appreciably 
increase respiratory depression, as does morphine 
(see Precautions). 


FOR A LOW LEVEL OF SIDE EFFECTS 

In clinical trials, NUBAIN caused less vomiting than 
meperidine HCI or morphine. This is an important 
consideration for the general surgeon or 
anesthesiologist. 


FOR FAVORABLE HEMODYNAMIC PROFILE 
NUBAIN has the effect of slightly lowering the 
cardiac work load and can be used immediately in 
MI (use cautiously where emesis is involved). 


FOR LONGER DURATION OF ACTION WHICH 
MAY PROVIDE GREATER PATIENT COMFORT: 
UNINTERRUPTED SLEEP 
LONGER DAYTIME RELIEF 
The analgesic effect of NUBAIN lasts from 3 to 6 
hours, so the patient has fewer interruptions of 
activities and may sleep better. 


NUBAIN is an Endo registered U.S. trademark. 





more than 1 million doses later, physicians at more 
than half the large hospitals of 500 beds or 

more are using NUBAIN® nalouphine HC! as a logical 
alternative to meperidine HCI (Demerol*) 
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Brief summary of full prescribing information 


INDICATIONS For the relief of moderate to severe pain. NUBAIN can also be 
used for preoperative analgesia. as a supplement to surgical anesthesia, 
and for obstetrical analgesia during labor. 


CONTRAINDICATIONS NUBAIN should not be administered to patients who 
are hypersensitive to it 


WARNINGS Drug Dependence NUBAIN has been shown to have a low abuse 
potential which is approximate to that of pentazocine. When compared with 
drugs Which are not mixed agonist-antagonists, it has been reported that 
nalbuphine's potential for abuse would be less than that of codeine and 
propoxyphene. Psychological and physical dependence and tolerance may 
follow the abuse or misuse of nalbuphine. Therefore, caution should be 
observed in prescribing it for emotionally unstable patients, or for 
individuals with a history of narcotic abuse. Such patients should be 
closely supervised when long-term therapy is contemplated. Care should 
be taken to avoid increases in dosage or frequency of administration which 
in susceptible individuals might result in physical dependence. Abrupt 
discontinuation of NUBAIN following prolonged use has been followed by 
symptoms of narcotic withdrawal, i.e., abdominal cramps, nausea and 
vomiting. rhinorrhea, lacrimation, restlessness, anxiety, elevated tempera- 
ture and piloerection. Use in Ambulatory Patients NUBAIN may impair the 
mental or physical abilities required for the performance of potentially 
dangerous tasks such as driving a car or operating machinery. Therefore, 
NUBAIN should be administered with caution to ambulatory patients who 
should be warned to avoid such hazards. Use in Emergency Procedures 
Maintain patient under observation until recovered from NUBAIN effects 
that would affect driving or other potentially dangerous tasks. Use in 
Children Clinical experience to support administration to patients under 18 
years is not available at present. Use in Pregnancy (other than labor) Safe 
use of NUBAIN in pregnancy has not been established. Although animal 
reproductive studies have not revealed teratogenic or embryotoxic effects, 
nalbuphine should only be administered to pregnant women when. in the 
judgement of the physician, the potential benefits outweigh the possible 
hazards. Use During Labor and Delivery NUBAIN can produce respiratory 
depression in the neonate. It should be used with caution in women 
delivering premature infants. Head Injury and Increased Intracranial 
Pressure The possible respiratory depressant effects and the potential of 
potent analgesics to elevate cerebrospinal fluid pressure (resulting from 
vasodilation following CO, retention) may be markedly exaggerated in the 
presence of head injury intracranial lesions or a pre-existing increase in 
intracranial pressure. Furthermore, potent analgesics can produce effects 
which may obscure the clinical course of patients with head injuries. 
Therefore, NUBAIN should be used in these circumstances only when 
essential, and then should be administered with extreme caution 
interaction With Other Central Nervous System Depressants Although 
NUBAIN possesses narcotic antagonist activity, there is evidence that in 
nondependent patients it will not antagonize a narcotic analgesic 
administered just before. concurrently, or just after an injection of NUBAIN 
Therefore, patients receiving a narcotic analgesic, general anesthetics. 
phenothiazines. or other tranquilizers. sedatives, hypnotics, or other CNS 
depressants (including alcohol) concomitantly with NUBAIN may exhibit an 
additive effect. When such combined therapy is contemplated, the dose of 
one or both agents should be reduced 


PRECAUTIONS Impaired Respiration At the usual adult dose of 10 mg/70 
kg, NUBAIN causes some respiratory depression approximately equal to 
that produced by equal doses of morphine. However, in contrast to 
morphine, respiratory depression is not appreciably increased with higher 
doses of NUBAIN. Respiratory depression induced by NUBAIN can be 
reversed by NARCAN (naloxone hydrochloride) when indicated. NUBAIN 
should be administered with caution at low doses to patients with impaired 
respiration (e.g.. from other medication, uremia, bronchial asthma, severe 
infection. cyanosis or respiratory obstructions). Impaired Renal or Hepatic 
Function Because NUBAIN is metabolized in the liver and excreted by the 
kidneys, patients with renal or liver dysfunction may overreact to customary 
doses. Therefore. in these individuals, NUBAIN should be used with caution 
and administered in reduced amounts. Myocardial Infarction As with all 
potent analgesics, NUBAIN should be used with caution in patients with 
myocardial infarction who have nausea or vomiting. Biliary Tract Surgery 
As with all narcotic analgesics, NUBAIN should be used with caution in 
patients about to undergo surgery of the biliary tract since it may cause 
spasm of the sphincter of Oddi. 


ADVERSE REACTIONS The most frequent adverse reaction in 1066 patients 
treated with NUBAIN is sedation (381) 36%. Less frequent reactions are 
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dysphoria and hallucinations has been shown to be less than that which 
occurs with pentazocine. Cardiovascular Hypertension, hypotension, 
bradycardia. tachycardia. Gastrointestinal Cramps, dyspepsia, bitter 
taste. Respiration Depression, dyspnea, asthma, Dermatological Itching, 
burning. urticaria. Miscellaneous Speech difficulty, urinary urgency. 
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Patients who have been taking narcotics chronically may experience 
withdrawal symptoms upon the administration of NUBAIN. If unduly 
troublesome, narcotic withdrawal symptoms can be controlled by the slow 
intravenous administration of small increments of morphine, until relief 
occurs. If the previous analgesic was morphine, meperidine, codeine, or 
other narcotic with similar duration of activity one-fourth of the 
anticipated dose of NUBAIN can be administered initially and the patient 
observed for signs of withdrawal, i.e.. abdominal cramps, nausea and 
vomiting. lacrimation, rhinorrhea, anxiety, restlessness, elevation of 
temperature or piloerection. If untoward symptoms do not occur 
progressively larger doses may be tried at appropriate intervals until the 
desired level of analgesia is obtained with NUBAIN. Management of 
Overdosage The immediate intravenous administration of NARCAN* 
(naloxone hydrochloride) is a specific antidote. Oxygen, intravenous fluids, 
vasopressors and other supportive measures should be used as indicated 
The administration of single doses of 72 mg of NUBAIN intramuscularly to 
eight normal subjects has been reported to have resulted primarily in 
symptoms of sleepiness and mild dysphoria. 


6094-28S EDO-835B680 


Endo Laboratories, inc. 
Subsidiary of the DuPont Company 
Garden City, New York 11530 ze 


1306 


SANTA CLARA COUNTY SURGICAL 
SEMINAR—January 9-10, 1981. 
San Jose, California— TRAUMA 
AND CANCER. SPEAKERS: Tom 
Starzl, George Block, Gerald Shaf- 
ton, Hamish Munro, Arthur Dono- 
van and Josef Fischer. WRITE: Jose 
A. Rodriguez, M.D., 244 No. Jack- 
son Ave., San Jose, California 
95116. MEETING FEE: $150.00. 











We can do 
much more 
together. 





EE EL 


THE CLEVELAND CLINIC FOUNDATION 


announces 


ERCP: Diagnostic and Therapeutic Aspects 
An International Symposium 
March 19-21, 1981 


Stouffer's Inn On The Square 


Cleveland, Ohio 


Symposium Director: 


Michael V. Sivak, Jr., M.D. 


Head, Section of Gastrointestinal Endoscopy 
Department of Gastroenterology 


Guest Faculty: 


Michel Cremer (Belgium), Joseph Greenen (Wisconsin), 
James Gregg (Massachussetts), Keiichi Kawai (Japan), 
W. Rosch (Germany), Laszlo Safrany (Germany), 

Jack Vennes (Minnesota), and David Zimmon (New York) 


Contact: 


International Symposium Office 
The Cleveland Clinic Educational Foundation 


9500 Euclid Avenue 


Cleveland, Ohio 44106 


(216) 444-5678 











Popliteal Artery Trauma 


31 Consecutive Cases Without Amputation 


Leonardo T. Lim, MD; Maryanne S. Michuda; D. Preston Flanigan, MD; Arsen Pankovich, MD 


. @ Injury to the popliteal artery is the most common cause of 
amputation in injured extremities. A six-year experience (1974- 
1979) at Cook County Hospital, Chicago, involved 31 popliteal 
artery injuries without amputation. Penetrating trauma was the 
most frequent cause of injury; however, a considerable number 
of blunt trauma injuries with fractures and dislocations were also 
present. Prolonged ischemic time was not a deterrent to suc- 
cessful vascular reconstruction. The recognition of compart- 
mental hypertension and performance of fasciotomy before 
vascular repair were credited as major factors in our success. 
The use of interposition saphenous vein graft in the arterial 
reconstruction, repair of concomitant popliteal vein injuries, 
initia! bone fixation of fractures with external fixators, and the 
performance of intraoperative arteriography were all important 
steps taken to ensure a 100% limb salvage. 
(Arch Surg 115:1307-1313, 1980) 


espite progress in vascular trauma surgery, popliteal 
artery injuries remain a challenge to surgeons and 
continue to carry a reported high amputation rate of 30%.' 
In the Vietnam experience more than one half of all 
amputations were on limbs with popliteal artery injuries. 
Similarly in the civilian experience, popliteal artery injury 
is the leading cause of amputation in all types of injured 
extremities. 

This report summarizes a six-year (1974-1979) experi- 
ence at Cook County Hospital, Chieago, of 31 consecutive 
cases of popliteal artery injuries without amputation. A 
careful analysis of the factors influencing outcome and the 
important surgical principles as practiced in our institution 
that lead to this high degree of success are presented. 


Accepted for publication Aug 4, 1980. 
a the Peripheral Vascular Surgery Section, Cook County Hospital, 

icago. 

Read before the 28th annual meeting of the International Cardiovascular 
Society, Chicago, June 27, 1980. 

Reprint requests to Peripheral Vascular Surgery Section, Cook County 
Hospital, 1825 W Harrison, Chicago, IL 60612 (Dr Lim). 
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MATERIALS AND METHODS 


Over the period 1974 to 1979, the cases of 31 consecutive patients 
with popliteal artery injuries were reviewed. Hospital records as 
well as operative photographs were available for analysis. Almost 
all the patients were male (30 [96%]) ranging in age from 17 to 63 
years. Sixty percent of them were between the ages of 20 to 30 
years. Penetrating injuries made up 71% (22) of all cases, of which 
18 were gunshot wounds, three shotgun wounds, and one a stab 
wound. There were eight (26%) blunt trauma injuries and one (3%) 
missile embolus to the popliteal artery. Three (9%) patients had 
knee dislocations and eight (26%) had associated fractures. Six 
(19%) patiemts had associated nerve injuries. Two groups of 
patients were also identified according to the circumstance of 
their hospital admission. Eighteen (58%) were transferred from 
another institution and only 13 (42%) were direct admissions. This 
had a direet bearing on the inordinate amount of ischemic time 
encountered in a substantial number of our patients.*^ 


RESULTS 
Ischemic Time 


The 18 patients (Table 1) transferred from another 
institution had longer ischemic time. Mean time from 
injury to the start of surgery was 12 hours and 16.5 hours 
until the restoration of blood flow. Thirteen direct-admis- 
sion patients were operated on in 5.5 hours (mean time) 
and blood flow was restored in 11 hours (mean time). Six 
patients had ischemic time over 20 hours. 


Diagnosis 


Diagnosis of popliteal artery injury was not difficult. 
Ninety percent (28) of the patients had absent distal 
pulses. Doppler ultrasound studies usually revealed a sig- 
nificant decrease in ankle systolic pressures as well as an 
abnormality in the arterial velocity waveform. Varying 
degrees of ischemia were also noticeable. 

Preoperative arteriography was done in 25 (809) 
patients. To eliminate any delay and to minimize ischemia 
time, percutaneous transfemoral arteriography was done 
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Table 1.—Thirty-one Popliteal Artery Trauma Cases 


Mean Ischemic 















Circumstances Time, hr 
of No. of (Until Restoration of 
Admission Patients (%) Blood Flow) 
Direct 13 (42) 11 









Transfers* 18 (58) 1€.5 






*Six patients had ischemic time of more than 20 hours. 





Table 2.—Popliteal Artery Trauma Cases 
With Vascular Lesions 


incidence, 
Vascular Lesions No. % 
1 


Arterial 

Contusion with intimal fracture 1 
Partial laceration 
Transection 
Arteriovenous fistula 
Missile embolus 
Total 


Associated venous injury 
Partial laceration 5 56 


Transection 4 


44 
Total 9 100 






















6.5 










1 


3 
31 100 | 










in the operating suite while the patient was being prepared 
for operation. 


Vascular Repair 


The types of vascular lesions are summarized in Table 2. 
They were equally divided into contusions with intimal 
fracture, transections, and partial lacerations. There were 
two arteriovenous fistulas and one missile (.22-caliber) 
embolus. Two thirds of the arterial injuries from blunt 
trauma had varying degrees of contusions with intimal and 
medial wall disruptions and thrombosis. Three patients had 
associated tibial vessel injuries. Using the tibial plateau as 
our landmark for the midportion of the popliteal artery, 
the location of injuries were distal in 12 (39%) patients, 
followed by proximal in 11 (35%), and eight (26%) at its 
midportion. 

Vascular exposures were all done through a medial 
approach. Heparin sodium for systemic effect was given 
intravenously to all patients just before vascular recon- 
struction.’ Twenty-five (81%) patients required the use of 
interposition reverse saphenous vein graft. Only four (13%) 
injuries allowed a primary end-to-end anastomosis. One 
(8%) patient had a vein patch after arteriotomy to remove a 
.22-caliber missile embolus. One (3%) patient with a 45- 
day-old popliteal artery injury from a dislocated knee 
required the use of a polytetrafluoroethylene (PTFE) 
bypass graft because of an inadequate saphenous vein. 


Venous Injuries 


Nine (29%) patients had associated main popliteal vein 
injuries and six patients had injuries to its branches. The 
lesions encountered were partial lacerations and transec- 
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Table 3.—Method of Repair in 
Popliteal Artery Trauma Cases 


Incidence, 
Methods of Repair No. % 
5 81 


Arterial repair 
Interposition saphenous vein graft 2 
End-to-end anastomosis 
Arteriotomy and vein patch* 
Prcsthesis 


Venous repair 
End-to-end anastomosis 


Vein graft 
Vein patch 
Ligation 





*Done on patient with missile embolus. 


tions. Seven (77%) of nine vein injuries were repaired. A 
summary of the method of arterial and venous repairs is 
given in Table 3. 


Compartmental Hypertension 


Sixteen (52%) patients had increased pressure in the 
fascial compartment thus producing further ischemia. 
Diagnosis was made by careful palpation of the compart- 
ments and neurologic examination for sensory and motor 
deficits. The patients with severe compartmental hyper- 
tension usually had anesthesia, motor paralysis, and 
markedly tense compartments. Direct intracompartmental 
pressure measurements, including the use of the Wick 
catheter technique, were done but were not helpful. 

Compartmental hypertension was found in both pene- 
trating and blunt injuries: 13 of 23 (57%) penetrating 
injuries and three of eight (38%) blunt traumas. Analysis of 
the different factors that predispose to compartmental 
hypertension (Table 4) revealed its presence to be predom- 
inant when there was prolonged ischemia, associated 
venous injuries, fractures, soft-tissue trauma, and a par- 
tially lacerated artery with bleeding inside the compart- 
ment. 

Decompression fasciotomy was done in all of these 
patients. The technique (Table 5) of fasciotomy consisted 
of initial separate compartmental incisions in ten (62.5%) 
patients. When this was found in five (31%) patients to be 
inadequate because of massive soft-tissue swelling, a fibu- 
lectomy fasciotomy was done leaving the separate posteri- 
or compartment fasciotomy done medially alone without 
skin closure. Our earliest experience used subcutaneous 
fasciotomy in one patient (6.5%) that later required further 
fasciotomy. 

Initial decompression fasciotomy in the operating room 
was done before vascular reconstruction in all patients 
admitted after January 1977. We have found that this 
technique allowed restoration of collaterál circulation thus 
minimizing further ischemia and breaking the vicious cycle 
of more ischemia causing further compartmental hyper- 
tension. Such a case is illustrated in Fig 1, which shows a 
pereutaneous arteriogram that was done before and after 
fasciotomy in a patient with popliteal artery and vein 
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Table 4.—Predisposing Factors to Compartmental 
Hypertension in 16 Patients With Popliteal Artery Trauma 





No. of Incidence, 
Patients % 





Fractures 6 38 
Soft-tissue trauma 3 19 
Partially lacerated artery 











Prolonged ischemia 7 44 
Venous injury 7 44 
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Table 5.—Fasciotomy Technique in 
Popliteal Artery Trauma 


Incidence, 
% 








Fig 1.—Left, Arteriogram done before fasciotomy. Note lack of collateral branches and absence of tibial 


vessel flow (arrow). Right, Arteriogram done after fasciotomy. Note visualization of tibial vessels (solid 


arrows) from its anastomotic connection with 
transection (open-headed arrow). 


injuries from gunshot wounds. Note the lack of collateral 
vessels and the absence of flow to the tibial vessels before 
fascietomy (Fig 1, left) and its appearance after fascioto- 
my (Fig 1, right). 


Fractures and Dislocations 


Kight (26%) patients with ten fractures were noted. The 
bones commonly fractured were the femur (four), tibia 
(three), and fibula (two). Bone fixation was done prior to 
vascular reconstruction in all of the patients. An external 
methed of fixation was done in all unstable fractures with 
the use of an external fixator device. Figure 2, left, 
illustrates a patient who was in an automobile accident 
that resulted in a comminuted fracture of the femur, tibia, 
and fibula. Note the application of the external fixator 
device (Fig 2, right). An intimal fracture of the popliteal 
artery and transection of the posterior tibial artery were 
seen and repaired with an interposition saphenous vein 
graft. 

Three patients (10%) had knee dislocations from vehicle 
accidents. Figure 3, left, shows a patient with complete- 
knee dislocation that was due to a train accident. Note the 
complete dislocation and exposure of the femoral condyles 
and the tear of all its ligamentous connections (Fig 3, left). 
This patient required immediate decompression fascioto- 
my, followed by fusion of the knee, debridement of the 
transected popliteal artery, and repair with an interposi- 


Arch Surg—Vol 115, Nov 1980 


genicular vessels despite complete popliteal artery 


tion saphenous vein graft (Fig 3, right). 
Intraoperative.arteriography was done in all 31 patients 
(100%) after vascular reconstruction. 


COMPLICATIONS 


There were no amputations. Three (10%) patients had 
immediate postoperative thrombosis, all of which were 
caused by inadequate fasciotomy. They required extension 
of the fasciotomy and thrombectomy and the results were 
good. There were four (13%) patients requiring further 
muscle debridement from irreversible necrosis of isolated 
muscle groups. The fasciotomy wound sites were well 
tolerated and split-thickness skin grafts were later applied. 
Two (675) patients had postoperative myoglobinuria from 
prolonged ischemia that was transient and responded well 
to hydration. Four (13%) peroneal nerve palsies were noted 
probably as a result of direct nerve injuries and prolonged 
ischemia. All of the patients went home with functional 
limbs. 


COMMENT 


Because the delivery system of traumatized victims in 
our city requires that transport be made to the nearest 
hospital, subsequent transfer of these patients to our 
institution enabled us to see and manage a large group (18 
[58%]) with popliteal artery injuries with markedly pro- 
longed ischemic time. 
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Fig 2.—Left, 31-year-old man with comminuted open fractures of femur, tibia, and fibula resulting from 
automobile accident. He had injuries to popliteal and posterior tibial arteries. Right, External fixator 
device in place. Note transverse rods held externally by vertical rods with bolts. 
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Fig 3.—Left, 53-year-old man with complete dislocation of right knee resulting from train accident. Note 
complete extrussion of distal femur and disconnection of all ligamentous connections. Right, Repair of 
transected popliteal artery with interposition saphenous vein graft (arrow) after fasciotomy and knee 


fusion. 


Two observations were noted from this experience. 
First, all these limbs were successfully salvaged and re- 
stored to a functional state despite prolonged ischemia. A 
frequent observation of what feels like rigor mortis on the 
njured extremity was not so, but rather it was an extrem- 
ty with considerably tense fascial compartment.’ These 
extremities can be salvaged and vascular reconstruction 
after fasciotomy should be done. In many instances, one is 
surprised by the reversibility of what is clinically, but 
erroneously, deemed as irreversible necrosis. 

Preoperative arteriography helped us define not only the 
type of lesion but, more importantly, the exact location of 
the injury, its extent, and the status of the distal circula- 
tion. We have found this to be particularly useful in 
patients with multiple penetrating injuries, blunt soft- 
tissue trauma, fractures, and dislocations. When the diag- 
nosis of vascular injury was uncertain, arteriography was 
definitely helpful. 

To eliminate any delay and to minimize ischemia, we 
developed a policy of performing percutaneous transfemo- 
ral arteriography in the operating suite while the patient is 


1310 Arch Surg—Vol 115, Nov 1980 


being prepared for surgery. This technique is performed 
by the surgeon; it is quick, easy, and provides us with a 
good-quality arteriogram. We strongly believe that 
patients with severe ischemia and compartmental hyper- 
tension should not undergo arteriography if there is going 
to be any delay at all. Those without acute ischemia can be 
studied in the radiology suite, and the extra hour spent is 
not detrimental to this group. 


Fasciotomy Technique 


A tense compartment necessitates immediate and com- 
plete decompression fasciotomy. Surgical priorities should 
be directed to the decompression of the tense compart- 
ments before vascular exploration and reconstruction. We 
are convinced that initial fasciotomy allows the resumption 
of collateral flow, restores venous return, and breaks the 
vicious cycle of compartmental hypertension. This was 
demonstrated in Fig 1, case 1. 

We believe that subcutaneous fasciotomy has a limited 
role in the management of compartmental hypertension 
secondary to trauma. The degree of tissue swelling is quite 
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often severe. The intact skin serves as a circumferential 
tight band that does not allow full and adequate decom- 
pression. All three patients with postoperative thrombosis 
that was due to inadequate fasciotomy required further 
decompression. We have also learned from our experience 
that the completeness of fasciotomy should again be 
assessed after vascular reconstruction. 

Our technique of fasciotomy is done first through a 
separate incision to the compartments. When this is found 
to be inadequate, the fibula is resected and the deep 
posterior compartment is additionally decompressed. This 
is similar to the technique described by Ernst and Kaufer.* 
We have found, however, that it is necessary to leave the 
separate medial incision open to achieve effective decom- 
pression. The markedly swollen muscles need more room to 
expand. As has been expressed by Patman and Thompson,’ 
there is no one method of fasciotomy that is universally 
acceptable for all indications. What is important, however, 
is that the fasciotomy be complete. We are convinced that 
one of the major reasons for our success is the immediate 
recognition of compartmental hypertension and the vigor- 
ous attempts made in quickly achieving initial and com- 
plete fasciotomy. 


Arterial Repair Technique 


Our technique of arterial repair is fairly standard. We 
have noted, however, that the need for a vein graft is far 
more frequent than in the repair of other peripheral 
arterial injuries. The popliteal artery is anchored superior- 
ly by the adductor magnus muscle and by its important 
genicular branches around the knee. They provide vascular 
anastomosis proximally from the branches of the profunda 
femoris artery and distally to the tibial vessels. Its bifur- 
eation into tibial branches and its entry to different 
compartments likewise anchor the popliteal artery distally. 
This makes primary end-to-end anastomosis not readily 
feasible and often is followed by anastomotic tension and 
stenosis that will lead to thrombosis. The sacrifice of 
genicular arteries to achieve approximation of the vessel is 
dangerous for it deprives the distal extremity of its 
important collateral pathways. All of this can be prevented 
with the use of an interpositioned saphenous vein graft. 
The vein is harvested from the contralateral limb. This 
method of repair technically is easier to perform and is 
especially helpful when the area of injury is distal in its 
location. In the four patients on whom primary end-to-end 
anastomosis was done, three of the injuries were at a more 
proximal location. 

The frequency of associated popliteal vein injury is not 
surprising because of its close anatomic relationship with 
the artery. Clinical and experimental laboratory data have 
clearly pointed out the need for repairing major venous 
injuries." Our experience supports this observation, 
especially when the injury involves the major veins of the 
lower extremities. With venous ligation, the threat of limb 
loss is real and the sequel of postphlebitic syndrome is 
often permanent. 

Intraoperative arteriography after vascular reconstruc- 
tion was done in all patients. Arteriography has provided 
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us with invaluable information on the technical aspect of 
the anastomosis and on the presence or absence of distal 
thrombosis, and it has indirectly informed us about the 
adequacy of the fasciotomy. With inadequate decompres- 
sion fasciotomy, the tibial vessels will show a cut-off, 
tapering, or segmental interruption that will end at some 
point in the distal leg. 


Fixation of Fractures and Dislocations 


The risk of amputation. increases when associated frac- 
tures or dislocations are present. The degree of injury is 
usually more severe and the reconstructive procedure more 
complex. Posterior dislocation of the knee invariably 
leads to injuries of the popliteal artery because the vessel is 
resting intimately close to the posterior surface of the joint 
capsule and is firmly anchored by the adductor muscle 
above and the gastrocnemius muscle below.'* Dislocation 
often relocates by the time the patient is seen, so the 
severity of the injury is often minimized. Frequently, the 
presence of associated popliteal vessel injuries is not 
readily suspected and may be entirely missed; therefore, 
we now practice objective arterial studies that use the 
Doppler ultrasound and arteriography whenever a posteri- 
or knee dislocation occurs. 

We believe that the technique of internal fixation of 
fractures is time consuming and that the additional tissue 
dissection is harmful to collateral flow. We also believe that 
external immobilization by skeletal traction with no trans- 
fixion of the fractured ends is potentially harmful and 
causes possible undue stretching and rotation to the vascu- 
lar anastomosis. A compromise between these forms of 
fixations has been achieved in our institution with the use 
of an external fixator device as demonstrated in Fig 2. We 
have done this in all of our patients. The fixators are simple 
threader wires screwed in parallel fashion above and below 
the fracture. These wires then are stabilized externally by 
vertical rods held together by joints. The speed and ease in 
its application caused no delay in vascular repair, and the 
structural integrity of fixation enables early ambulation. 

Because of this rapid form of bone fixation, we do not 
find it necessary to repair the vessels first. Initial bone 
fixation allows a precise vascular repair without fear of 
rotation, tension, or laxity. 

Popliteal artery trauma is indeed complex, challenging, 
and taxes the ingenuity and perseverance of the vascular 
surgeon. We have presented the major complicating fac- 
tors that influence its outcome and the correct method of 
management with its rationale that aided us in our success- 
ful efforts to preserve the anatomy and function of these 
traumatized limbs. 
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Discussion 


MicHAEL E. DAUGHERTY, MD, Lexington, Ky: It has become 
increasingly clearer over the years that three operative measures 
are recommended, and perhaps even mandatory, for successful 
management of popliteal artery trauma. The authors have clearly 
reemphasized the importance of operative arteriography, repair of 
concomitant vein injuries, and liberal use of interposition vein 
grafts. 

Three other measures seem to be of additional value. Dr Lim's 
results reinforce those of others advocating aggressive application 
of fasciotomy when necessary. Two years ago at the meeting of 
this Society, Drs Ernst, Sachatello, and myself presented data 
supporting the three other adjunctive modalities. We continue to 
believe that systemic anticoagulation, in the absence o? overriding 
contraindications, minimizes small-vessel thrombosis, preserves 
outflow vessel patency, and does not add to morbidity. Selective 
use of extra-anatomic grafting and bypassing the major area of 
trauma decreases ischemic time, simplifies reconstruction, 
obviates iatrogenie trauma, preserves collateral flow, and assures 
viable graft coverage. 

The report we have just heard is the fourth in the last two years 
documenting that limb salvage rates in excess of 85% are attain- 
able in the treatment of popliteal artery trauma. These data 
strongly suggest that the once-common amputation rate of 30% 
for this injury is totally unacceptable and of historic interest 
only. 

I have one question for the authors: What was your practice 
concerning anticoagulation in these patients and what is your 
recommendation in this regard? 

Norman M. Ricu, MD, Washington, DC: Dr Lim anc co-workers 
have organized a systematic approach to manage a number of 
associated complex problems. I am particularly pleasec to see their 
employment of fracture immobilization by external devices and 
their interest in repairing concomitant venous injuries. The latter 
may be one of the positive gains of our recent experience in 
Vietnam where we learned to stress a more aggressive approach to 
repairing injured veins rather than ligating them. 

As Dr Plecha told us a few years ago, the use of completion 
angiography will help identify potential complications while still 
in the operating room. The authors' use of such a high percentage 
of autogenous saphenous interposition venous grafts for arterial 
repair is unique and may be a positive contribution. 

We did not see this high a percentage in the military-type 
injuries with more massive destruction. The use of fasciotomy is 
probably the most controversial subject. 

When we performed a retrospective review of 125 popliteal 
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arterial injuries in Vietnam that resulted in amputation and 
presented it before this Society eight years ago, our conclusions 
and recommendations to achieve success were similar to what has 
been presented here. 

We mast recognize, nevertheless, that high-velocity, military- 
type wounds have more tissue destruction. The authors' series has 
a relatively high percentage of contused arteries and a relatively 
low percentage of concomitant venous injuries and fractures. 

Ido nct think we have solved the enigma of the popliteal injuries 
completely, and I think that in many of the theories and in many 
of the experiences that we will have, we will see the same 
challenge. 

FRANK W. LOGERFO, MD, Boston: We occasionally see these 
problems on the Trauma Service at the Boston City Hospital. 
Reconstruction of a gunshot wound with a fracture of the tibia and 
fibula ard avulsion of the popliteal arterial and venous trifurca- 
tion was accomplished at our institution with a vein graft to the 
posterior tibial artery and extensive use of fasciotomy as advo- 
cated by Dr Lim. 

Another difficult problem, again with comminuted fractures of 
the tibia and fibula and avulsion of the popliteal artery and vein at 
the trifurcation occurred in a man with a transected thoracic aorta 
and fractured liver. We fix the bones with the Roger-Anderson 
frame, as does Dr Lim, and this is the only point where I would 
disagree with him. That is, that I do not think in these complicated 
injuries it is necessary to achieve bone fixation prior to arterial 
reconstruction. Even with these external fixation devices, once 
you put those long pins in there, I find that they get in the way 
when you are trying to do the arterial reconstruction. Using the 
extra-anatomic techniques advocated by Daugherty and Ernst, I 
think ycu can achieve arterial reconstruction and avoid tension 
simply by exercising good technical judgment. On this patient, the 
arterial reconstruction after six months was extra-anatomic to the 
distal posterior tibial artery. 

I notice that only seven of the authors' patients had associated 
fractures. I wonder of that group how many had this difficult 
problem of arterial and venous injury in association with frac- 
tures? 

H. H. G. Easrcorr, MD, London: In congratulating the authors 
on their fine achievement in saving so many limbs that were 
otherwise doomed, may I also add that improved results of a 
similar order have recently been reported by Livingston and 
Barros c'Sa from the Royal Victoria Hospital, Belfast. 

The popliteal injury here takes a special form. As a punitive 
measure in disciplining their own people, the Irish Republican 
Army has developed a unique procedure known as “knee-capping,” 
in which the offender is shot through the popliteal fossa at 
point-blank range. Forty-nine cases of this kind were reported (Br 
J Surg 55:189, 1978) in which the popliteal artery was repaired, 
individually, and in 26 in which repair of the popliteal vein was also 
required. There were only five amputations among all these cases. 
Great expertise and diligence were applied, but the authors 
attributed their success to the following: (1) Admission and 
operation were within one hour of injury in most cases and repair 
was normally completed within three fourths of an hour. (2) 
Generous blood transfusion restored peripheral perfusion (2.35 to 
2.82 L on average). (3) Fasciotomy was routine and early. (4) 
Fogarty catheter exploration was required in 33 of the 49 cases, 
and thrombi were often extracted. (5) They always performed 
exploratory surgery again on the injury when there was doubt 
about the early postoperative patency. 

Vein grafting to the artery (from the opposite saphenous) was 
used in all but seven cases. A compilation or panel graft was 
constructed for use in the popliteal vein in 11 eases. Amputations 
followec thrombosis in two cases and hemorrhage in three. There 
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were only three arteriovenous fistulae, none of which led to 
amputation. 

Regrettably, this unique standardized human experimental 
surgical model continues, but with improving results after the 
prompt surgical treatment. 

Victor M. BERNHARD, MD, Milwaukee: I would only like to 
discuss two aspects. 

We have routinely repaired the vascular structures prior to any 
bony fixation in order to avoid prolonged ischemia to the muscles. 
This sequence is preferred by our orthopedists who subsequently 
stabilize the fracture with pins and plaster or traction. In no case 
have we encountered disruption of the vascular repair due to 
injury during bony fixation. 

Although I concur with their vigorous and intensive use of 
fasciotomy, I only would like to bring to your attention the 
procedure that we have been using that allows four-compartment 
decompression through a simple, long, lateral, leg incision. The 
lateral compartment is entered initially. Skin retraction permits 
exposure of the anterior compartment and if necessary individual 
epimysiotomy of each one of the muscles in that compartment. 
Posterior skin retraction exposes the gastrocnemius soleus group 
for fascial incision. Thereafter, the space anterior to these poste- 
rior muscles is entered bluntly to allow for direct inspection and 
decompression of the deep compartment without removing the 
fibula. This is a quick and easy technique, which is usually 
completed in less than ten or 15 minutes, does not require the 
removal of the bone, and allows the surgeon to selectively Gecom- 
press compartments as necessary. 

Dr Lim: Let me try to answer some of the specific questions 
asked here. With regard to anticoagulation, we have not given the 
patient anticoagulants until prior to vascular reconstruction. 

I think the issue of whether one ought to fix the fracture first or 
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the arterial injury first is always going to be with us. Our 
experience, however, has told us that with the use of an external 
fixator device, the placement is easy and it is applied laterally 
away from the operative site. The average time that the orthope- 
dist usually spends in fixing this is about half an hour and to us 
that is really helpful. The advantage of doing the fixation first, 
obviously, is that we are able to get a more precise vascular repair 
without any worry of rotation, tension, or laxity of our repair. 
However, if the bone fixation technique would take a long time, 
then we do not advise bone fixation prior to vascular reconstruc- 
tion. 

Dr Easteott, the problem of vascular trauma indeed is interna- 
tional and unfortunately so, and we are very thankful to you for 
sharing your experience with us on this subject. Also, we are 
amazed about the time factor that it took for the delivery of these 
patients to a trauma center. This is also duplicated by the Vietnam 
experience, but unfortunately in our city, we have a different type 
of delivery system wherein patients are sent and admitted to the 
closest hospital and not necessarily to the regional trauma cen- 
ter. 

The issue of fasciotomy is in our opinion one of the key factors 
toward our success. It is not difficult to diagnose compartmental 
hypertension. This is done easily by clinical examination. Once we 
detect this, we do an immediate fasciotomy. The time gained by 
initial fasciotomy is quite substantial because there is a period of 
about three to four hours before the restoration of blood flow from 
the initiation of the skin incision. 

The repair of major venous injuries is important and is a major 
contribution by Dr Rich. We agree with you wholeheartedly on 
this as I have shown in my presentation with the example of a 
patient who had a distal pulse present and yet had significant 
ischemia due to a popliteal vein injury. 
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THE 
CONTROVERSY 
OVER INCISE 


DRAPING 
ONCE AND 
FOR ALL. 


Clinical studies have proven 
repeatedly that the patient 
himself is the most common 
source of surgical infection." 
Despite vigorous prepping 
procedures, microorganisms 
survive and proliferate on the 
skin, enhancing the chances 
for wound contamination? One 
logical measure in the fight 
against wound contamination is 
the use of plastic incise drapes. 


But surprisingly, the practice 
has encountered varying 
degrees of acceptance. To 
settle the controversy, here are 
the major points for and against 
the use of incise drapes. 


PRO 


e Plastic incise drapes reduce 
wound contamination by 
tenfold? 





e There is no clinically 
significant rise in body 
temperature under plastic 
drapes.* 

e Bacteria do not vertically or 
laterally migrate under 
plastic incise drapes?? and 
no significant increase in 
bacterial count occurs within 
four hours? 


€ Plastic incise drapes 
stabilize primary drape 
sheets and eliminate 
towel and skin clamps. 

è Plastic drapes provide a 
lint-free, non-traumatic 
surface on which organs can 
be placed temporarily. 

e Plastic incise drapes can 
cover known sources of 
contamination, such as 
stomas, colostomies and 
fistulas. 


CON 

e Plastic drapes do not stick 
along the wound edge. 

e Plastic drape application is 
difficult and time-consuming. 

e Plastic drapes do not 
significantly influence wound 
infection $ 

e Plastic drapes are 
expensive. 

e Plastic drapes interfere with 
wound closure. 





While the difficulties involved in 
establishing wound infection 
rates with and without plastic 
incise drapes are over- 
whelming, plastic incise drapes 
have been shown conclusively 


to reduce wound contamination. 


In evaluating other pros and 
cons, many surgeons have 
found that proper prepping and 
application eliminate most 
criticisms. With proper 
application, they find that incise 
drapes prevent movement of 
skin bacteria into the wound; 
hold securely; and provide 
other benefits that more than 
outweigh the slight increase im 
time and attention needed for 
their proper use. 

After all, what is the cost of 
even one postoperative 
infection? 


An uncompromising 
commitment to the discipline 
of asepsis. 
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Upstream Stenosis 


Its Diagnosis by Doppler Signals From the Femoral Artery 


R. N. Baird, ChM, FRCS; D. R. Bird, FRCS; P. C. Clifford, FRCS; 
R. J. Lusby, FRACS; R. Skidmore, PhD; J. P. Woodcock, PhD 


* Transcutaneous femoral artery Doppler signals were mea- 


sured with a 10-MHz pencil probe in 263 lower limbs of 135 - 


patients. The Doppler waveforms were compared with arterio- 
grams in 125 limbs with lower-limb ischemia and in 138 controls 
in the detection of minor (<50%) and major (>50%) iliac-artery 
Stenosis. Doppler maximum velocity-time waveforms were 
obtained using a maximum frequency follower, and the wave- 
form shape was analyzed using a Laplace transform (LT) to 
produce a coefficient, the LT damping. Pulsatility index (PI) was 
also calculated. In 62 limbs with minor iliac artery disease, mean 
LT damping was significantly greater than normal (0.5 + 0.15 vs 
0.33 + 0.06; P < .001). In 63 limbs with major iliac stenosis, 
mean LT damping was higher still (0.78 + 0.16; P < -02). The LT 
damping was not affected by increased distal impedance and 
there was a good correlation with iliac stenosis in 65 limbs with 
an occluded superficial femoral artery (r = —0.73). The results 
with PI were inferior at every grade of severity of iliac disease 
when assessed by receiver-operator characteristic curves. 
These results suggest that LT damping is a sensitive method of 
analyzing femoral Doppler signals in the noninvasive detection 
of iliac artery stenosis. 
(Arch Surg 115:1316-1322, 1980) 


oppler waveform analysis has been developed in the 
D last ten years to aid in the functional assessment of 
incomplete stenoses of the iliac arteries. With ischemic rest 
pain and gangrene, orthodox assessment of the iliac arter- 
ies by clinical examination and arteriography is frequently 
unsatisfactory, especially if the plane or planes of the 
arteriogram do not show the most severe reducticn in iliac 
artery diameter or if diffuse disease is present. The results 
of both proximal’? and distal? reconstruction are less than 
ideal, and this has resulted in a trend toward extensive 
bypass operations from the aorta or common iliac artery to 
popliteal level.*^ Hence, the need exists for better tech- 
niques of preoperative assessment. 
Noninvasive studies using a Doppler pencil probe applied 
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to the skin overlying the common femoral artery have been 
used to detect isolated iliac artery stenoses, using the 
Doppler signals analyzed as pulsatility index (PI).** But PI 
detects iliac artery disease poorly in multisegment disease, 
and more sophisticated Doppler signal analysis techniques 
have recently been developed by Bernstein,* Strandness;? 
Skidmore and Woodcock, and others. We studied the use 
of a Laplace transform (LT) analysis of femoral Doppler 
signals to detect iliac artery stenosis. 


SUBJECTS AND METHODS 


Two hundred sixty-three lower limbs of 135 subjects (94 men 
and 41 women) were studied while supine in an electrically 
screened, temperature-controlled (21 + 1 °C) room after a 20- 
minute adjustment period. Transcutaneous femoral artery signals 
were obtained using a 10-MHz, continuous-wave, directional 
Doppler flowmeter. Doppler waveforms were compared with 
arteriograms in 125 limbs of patients with symptomatic lower- 
limb atherosclerotic occlusive disease. The femoral arteries of 138 
limbs of asymptomatic control subjects with Doppler ankle- 
brachial systolic pressure indices of 0.98 or greater were also 
examined. 


Doppler Signal Analyses for LT and PI 


Doppler maximum velocity-time waveforms were obtained 
using a maximum frequency follower, which avoids artifacts 
associated with zero-crossing signal processors. For LT analysis, 
the waveform shape was expressed mathematically by a curve- 
fitting technique using an LT as follows: 


Laplace transform, H(s) = 1/(s? + 28 «o,s + w.’)(8 + y). 


This cubic equation has three solutions that are expressed 
graphically on an Argand diagram. For this study, the coefficient 
9, termed LT damping, was used, which ranges from 0 to 1 and 
corresponds to upstream arterial stenosis. The other solutions 
relate to arterial wall stiffness (w,) and peripheral impedance (y), 
and have been described elsewhere. = 

The PI was calculated as follows*": 


PI = peak-to-peak velocity /mean velocity. 


The values of LT and PI were calculated on-line using a digital 
computer. Because of the well-recognized physiological variation 
between heartbeats, LT and PI were caleulated from the average 
of ten consecutive beats. Results using the Doppler flowmeter, 
signal processor, and on-line computer analysis were repeatable 
and highly reproducible. 
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Fig 1.—Laplace transform (LT) damping values in 138 asympto- 
matic control limbs with normal ankle pressures and all pulses 


present. Note that normal LT values were grouped closely 
together, compared with the full range of LT measurements. 


X-ray Contrast Arteriography 


Aortograms were performed in 65 patients undergoing investi- 
gation of lower limb arterial disease. The translumbar and trans- 
femoral routes were used and most were in the anteroposterior 
plane. Later in the study, oblique views were also obtained. Each 
arteriogram was scored independently by two surgeons and one 
radiologist. Angiographic stenoses of the iliac arteries were 
assessed by measurement of the diameter of the narrowest 
segment and expression of it as a percentage of the diameter of 
the nearest normal segment. Angiography was used as the “gold 
standard” despite its limitations. Major iliac artery stenosis was 
defined as a reduction in vessel diameter of at least 50%, which is 
hemodynamically significant and is equivalent to a cross-sectional 
area reduction of 75% to 80%."° 


Comparison of Results 


In eomparing the results of PI and LT damping with arterio- 
grams, the sensitivity and specificity were examined using receiv- 
er-operator characteristic (ROC) eurves."^* An estimate of the 
true-pesitive and false-positive rates in the detection of stenotic 
lesions of greater than 50% was obtained using stepwise-threshold 
criteria of PI and LT damping. The sensitivity and specificity of 
the two ultrasound tests were thus compared, avoiding reference 
to a single arbitrary value. 

In a further-attempt to define the precise extent of iliac artery 
stenosis, aortoiliac segments, excised during aortic grafting oper- 
ations, were x-rayed in several planes after injection of the exeised 
specimens with dental plastic mold mixed with barium. 


RESULTS 
Normal Subjects (138 Limbs) 


The scatter of LT values in 138 normal limbs was slight 
compared with the full range of LT measurements. There 
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Fig 2.—Normal pulsatility index (PI) values in the same limbs as 
shown in Fig 1. Note widely scattered results at each age 
group. 


was a gradual rise with age, from 0.31 + 0.04 to 0.37 + 0.08 
(mean + SD) (Fig 1). The upper limit of normal LT was 
defined as 0.45 (mean + 2 SDs). 

The PI values were widely scattered, and increased with 
age from 8.9 + 3.4 in young normal subjects to 11.8 + 5.3 
in subjects aged 50 years and older (Fig 2). The lower limit 
of normal PI was taken as 3 (mean — 2 SDs). 


lliac Artery Stenosis (125 Limbs) 


Limbs were categorized into two groups according to the 
arteriographic estimate of iliac artery stenosis. Sixty-three 
limbs had a stenosis of 50% or more, of which 25 were more 
than 90% stenosed or totally occluded. In the group with 
less than 50% stenosis, there were 62 limbs. Five limbs had 
arteriographically normal iliac arteries. In 65 limbs, the 
superficial femoral artery (SFA) was occluded. 


LT Damping Results 


The LT damping values (Fig 3) correlated well with the 
severity of iliac artery stenosis (7 = —.75). There was a 
highly significant difference between normal subjects 
(0.33 + 0.06) and patients with minor iliac disease 
(0.5 + 0.15; P< .001) and between minor (< 50%) and 
major (> 50%) iliac stenosis (0.78 + 0.16; P « .02). The LT 
damping results were not affected by raised distal impe- 


dance and there was a good correlation (r = —.73) with 
iliac stenosis in the presence of an SFA occlusion (Fig 4). 
PI Results 


Low PI results tended to occur with tight iliac stenosis, 
but this association was poorly defined (Fig 5). Mean PI 
values for both minor (7.4 + 4.2) and major (3.6 + 1.6) 
stenoses were within the normal range. In only a quarter of 
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Fig 3.—Laplace transform (LT) damping in normals (x), less than Fig 5.—Pulsatility index (Pl) in normals (x), less than 50% iliac 
50% iliac stenosis (open circle), more than 50% iiac stenosis stenosis (open circle), more than 50% stenosis (closed circle), 
(closed circle), and complete iliac occlusion (square). Normal and complete iliac occlusion (square). Only half of most severely 
range (mean + 2 SDs) is lightly hatched. Groups ere generally stenosed limbs fell below lower limit of normal range of PI. 

well separated, and overlap in iliac disease groups may be due to 

angiographic underestimates of severity and extent of disease. 


L'T damping - SFA occluded 


Fig 4.—Satisfactory correlation (r = —.73) of La- 

place transform (LT) damping with minimum iliac 
diameter in 65 limbs with occlusion of superficial DIAMETER 
femoral artery (SFA). With comparable ptlsatility ^ (mm) 
index values, no correlation was obtained. 


L.T. DAMPING 
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the ilias stenoses was PI less than 3. There was a good 
correlation with iliac stenosis if the distal vessels were 
patent (r = .75), but if the SFA was occluded PI did not 
correlate with the presence or extent of iliac disease 
(r = B1). 


Comparison of Results 


The specificities and sensitivities throughout the range 
of measurements of LT and PI are best expressed as ROC 
curves (Fig 6). The LT curve is better than PI since it 
passes «loser to maximum sensitivity and specificity. At an 
LT value of 0.6, sensitivity was 85% and specificity 84%. 
The P! at the lower limit of normal was insensitive (41%) in 
the detection of iliac disease. 


REPORT OF CASES 


Case 1.—A man with severe left-leg ischemia was referred with 
an accempanying arteriogram that appeared to show patent iliac 
arteries of normal dimensions (Fig 7, left). On palpation, the left 
femora! pulse was of fairly good volume, but a bruit was heard. A 
Doppler probe was applied and LT damping was 0.96 (normal 
range, J).2 to 0.45) and PI was 3.1 (normal range, 3 to 14), LT 
suggesting severe iliac stenosis. Review of earlier films of the 
arteriogram with minimal contrast material showed a tight 
stenosis (Fig 7, right, arrow), and a proximal reconstruction was 
performed, which confirmed the stenosis at the time of operation, 
with swbsequent relief of symptoms. 

Case 2.—In a woman with right iliac artery disease, the arterio- 
gram showed diffuse shadowing in the right common iliac artery 
(Fig & right). Femoral Doppler examination showed severe LT 
damping of 0.97. At the time of operation, her diseased lower aorta 
and iliac arteries were excised and replaced by a bifurcation graft. 
A barium-impregnated cast of the excised operative specimen was 
x-rayed. The anteroposterior film confirmed the preoperative 
arteriographie appearance, and the stenosis was accurately out- 
lined in a lateral view (Fig 8, left). 


COMMENT 


Numerous points of technical detail required close atten- 
tion in this study. It was necessary to position the Doppler 
probe carefully in the groin to insonate the common 
femoral artery, bearing in mind the variability in origin of 
the profunda femoris artery. Accurate analysis depended 
on obtaining ten consecutive maximal waveforms, espe- 
cially in patients with cardiac dysrhythmias, eg, atrial 
fibrillation. The PI and LT values were computed using a 
maximum frequency follower, and it is unlikely that 
comparable results would have been obtained from a 
zerc-erossing detector. 

The shortcomings of arteriography as a gold standard 
are widely recognized,^^" and the measurement of the 
diameter of stenosis from x-ray films is also open to error. 
It is not easy to measure minimum iliac diameter intraop- 
eratively, and so plastie casts were made of the aorta and 
iliae arteries that had been excised prior to insertion of 
aortie bifurcation grafts. Use of this technique reinforced 
the view that measurements taken from arteriograms 
underestimate the extent of disease more often than not. 
Where the Doppler studies were at variance with the 
arteriogram, the operative findings and luminal casts 
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Fig 6.—Receiver-operator characteristic curves comparing sensi- 
tivity and specificity of Laplace transform (LT) and pulsatility 
index (PI) throughout full range of values. Each dot represents 
unit change in value. Points LT — 0.6 and PI — 3 are indicated 
on graph and indicate that LT curve is better than PI. 


favored the Doppler studies at the expense of the arterio- 
gram, even if films had been taken in two planes. As the 
study proceeded, LT was used in selected instances to aid 
in clinical decision making in patients with suspected iliac 
disease and a borderline normal arteriogram. If femoral 
LT indicated major iliae stenosis, an aortoiliac graft was 
inserted and the LT findings confirmed at the time of 
operation with an improvement in foot perfusion. 

Both LT and PI detected iliac artery disease well if the 
distal vessels were patent. An obvious clinical application 
of this finding is in the assessment of patients with 
exercise-induced leg pain in whom all the lower limb pulses 
are present. The LT and PI values will show iliac artery 
stenosis without the need for use of papaverine hydrochlo- 
ride, reactive hyperemia, or exercise testing. 

In multisegment disease, femoral PI was so markedly 
affected by SFA occlusion as to render it worthless in the 
assessment of iliac disease." The LT value, on the other 
hand, retained its reliability, and it should be possible to 
use LT (1) to rule out the presence of iliac disease that 
affects the input to a graft taken from the femoral artery, 
eg, femoropopliteal or femorofemoral, and (2) to establish 
that an incomplete iliac stenosis seen angiographically is 
sufficiently important hemodynamically for foot perfusion 
to be improved after a proximal bypass. The poor results of 
femoropopliteal bypass in the presence of iliac disease’ and 
of proximal reconstruction in multisegment disease'* lend 
support to the need for accurate preoperative assessment. 
Although it is occasionally necessary to implant arterial 
grafts from the aorta or the common iliac artery to the 
popliteal level,*^ it should be possible to restrict these 
sometimes extensive procedures by a more accurate evalu- 
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Fig 7.—Left, Apparently normal arteriogram in patient with multi- 
segment disease. Right, Laplace transform and pulsatility index 
(Pl) values suggesting iliac disease that was seen on earlier film 
and was later confirmed at time of operation. 
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Fig 8.—Right, Aortogram showing diffuse right iliac artery shad- 
owing (arrow). Below, Damped femoral Doppler waveform. Left, 
Roentgenogram of injected cast of excised aortoiliac segment, 
anteroposterior view (above) corresponding to aortogram and 
lateral view (below) showing most severe reduction in iliac artery 
diameter. LT indicates Laplace transform. 


ation of iliac stenosis in patients with multisegment 
disease. Of techniques currently available for the analysis 
of Doppler flow velocity signals, the best seem to be 
measurements of PI, peak forward flow, peak-mean veloc- 
ity ratio and deceleration of the instantaneous velocity 
curve by Fronek et al,^ and spectral broadening in the area 
under the systolic peak of the sonogram by Blaekshear et 
al* We have no direct experience of either of the latter 
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techriques, but our LT results seem to be effective in the 
detection of iliac disease and are probably easier to 
obtain. 

Air-filled cuffs placed around the thigh have also been 
used to assess iliac disease by systolic pressure measure- 
ments and pulse volume recordings." These measure- 
ments are stable and are not susceptible to alterations in 
the position of the Doppler probe, but their sensitivity to 
iliac stenoses has not yet been fully established. Thigh-cuff 
measurements include, in addition, the effects of profunda 
femoris artery disease. 

Several groups have studied femoral artery pressures 
obtained by pereutaneous needle puncture of the femoral 
artery, sometimes with insertion of a catheter to obtain 
pull-through pressures across iliac stenoses.*^*? These inva- 
sive techniques have not become widely accepted. 

In cetermining the sensitivity and specificity of the two 
forms of waveform analysis, the limitations imposed by 
fixed-threshold criteria and by the tendency to boost the 
new test at the expense of the old. were recognized. 
Expression of the results on an ROC curve helped to 
eliminate these limitations and summarized the diagnostic 
information without reference to a single arbitrary thresh- 
old va:ue. Using these curves, LT had a higher degree of 
sensitivity at each given specificity. 

These preliminary results suggest that LT is a more 
sensitive technique than PI in the detection of incomplete 
iliac stenosis. It is premature to speculate on the eventual 
role o? femoral LT in the evaluation of the aortoiliac 
segment, and further studies of this new and exciting 
technique for analyzing Doppler signals are now 
required. 
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Discussion 


Witam M. AnBorT, MD, Boston: Messrs Bird and Baird have 
presested us with a potentially new answer to an old, very 
important, bw unresolved question: how to estimate noninvasively 
the hemodynamie significance of an upstream aortoiliae lesion 
when it is currently possible to sample flow or pressure waves only 
downstream -rom it. 

Their report stated that the sensitivity of more conventional 
simple laboratory techniques has not been established for the 
problem. The authors are absolutely correct in this. Although the 
techniques ase widely used and are aecurate in the estimation of 
the severity of extremity ischemia, good data for anatomic 
localization cf upstream lesions are seant. 

In a just-completed study, Raphael Walden, MD, of our group 
has cerrelated the simple methods of segmental Doppler pressures 
and rlethysmography by pulse volume recordings with pressures 
measured di-ectly at the time of arteriography and the arterio- 
gram themselves. I was surprised at the accuracy of these simple 
tests. which were interpreted by a skilled observer, in anatomically 
locating inflew lesions. The sensitivity, or true-positive rate, is 
quite acceptable at 87%. The specificity, or true-negative rate, of 
65% s disapoointing but not unexpeeted, since no test in the leg 
can discriminate between aortoiliac and profunda femoris artery 
lesions. 

We also evaluated whether a commercially available vascular 
diagnostic somputer algorithm could enhance the accuracy 
. achieved by the skilled observer. We found that the algorithm not 
only took longer to analyze the same data, but that its accuracy, as 
reflected by both sensitivity and specificity, was less and inferior 
to that achieved by the skilled observer. This is not an unexpected 
resu t, since the inherent weaknesses of any method of measure- 
men. cannot be eliminated by mathematical manipulation. 

Sc what coes this mean with regard to the patient and how it 
might relate to the present authors' work? In our patient popula- 
tion. there is a 42% prevalence of significant lesions and therefore 
an 87% predictive value for a negative test result. This means that 
a patient whose test results are negative by segmental pressure 
and plethysmography probably does not have such a lesion and will 
not need more sophistieated and expensive testing. 

On the otzer hand, the predictive value of a positive test of only 
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65% indicates that more data are needed and this patient might be 
subjected to more complex analysis, such as that described here. 
However, whether LT damping will do the job remains to be seen. 
Can the authors clarify where the input signal comes from? 

K. WAYNE JOHNSTON, MD, Toronto: Unlike the authors, I and 
colleagues have found that the PI is useful for noninvasive 
evaluation of the severity of the aortoiliac disease. In our first 
study, we recorded the femoral PI and compared it with arterio- 
graphic grades in 206 limbs. Unlike the authors, we found that the 
PI clearly separated the normal subjects from those with signifi- 
cant arterial disease. 

In a second study of 92 limbs of patients with isolated aortoiliac 
disease (ie, with no evidence of femoropopliteal or tibial disease), 
we measured the percent increase in the ankle pressure ratio 
shown on the vertical axis and compared it with the preoperative 
femoral PI. As anticipated, the results showed that the pressure 
ratio did not increase significantly when the preoperative femoral 
PI was high, but it did increase when the preoperative PI was low. 
This is an inverse function, and if I:PI relationship is plotted, a 
linear relationship results (correlation coefficient, .92). 

Finally, and most important, we measured in 42 patients the 
actual systolie pressure gradient between the aorta and the 
femoral artery, and plotted it against the femoral PI. The same 
inverse relationship exists, and the correlation coefficient for the 
inverse function was .84. 

There are three reasons why we found the PI to be useful, 
whereas the authors found it to be of less value. 

First, we used the range of values to define a normal femoral PI, 
and not the mean and 2 SDs. The distribution of values is skewed, 
and thus the authors found 3 to be the lower limit of normal, 
whereas we consider any value above 6 as normal. 

Second, the authors used a 10-MHz Doppler probe to record the 
signals, whereas we used a 5-MHz probe. With a 10-M Hz probe, the 
femoral artery may not be completely penetrated with ultrasound. 
Pulsed Doppler data show that the PI depends on the depth of 
penetration. If a 10-MHz frequency probe is used, the waveform 
may be recorded only from the near wall, whereas if the PI were 
recorded from signals obtained by probing the entire vessel with a 
5-MHz probe, the value of the PI will be more reproducible. 

I believe that the authors used only an analogue method to 


display the maximum waveform. In contrast, we relied totally on | 


real-time frequency analysis to ensure that we recorded represen- 
tative waveforms, and from this derived the maximum waveform, 
as shown by a digital processing method. 

I have two questions for the authors. First, do they agree that 
these three factors might account for the differences in our 
results? Second, would they provide us with the evidence to 
support their assumption that the input wave was a square- 
impulse function, since this is what they used in caleulating the 
LT? 

D. EUGENE STRANDNESS, JR, MD, Seattle: The group from Bristol 
has provided further data on the use of a rather mysterious entity 
called "LT damping." Clearly, it seems to be superior in their 
hands to the PI, particularly in the presence of superficial femoral 
disease. A number is arrived at by the output of the black box 
(which in this case is the aortoiliac segment). This is not a simple 
function that can be dealt with without computer-assisted process- 
ing. 

Although I cannot quarrel with the data, I have a few questions. 
First, what is the analysis providing in physiological terms? 
Second, what is unique to the analysis that makes it sensitive even 
in the presence of downstream disease? Third, do the authors 
believe that the initial enthusiasm will be confirmed when com- 
pared with the only real gold standard: intra-arterial pressure 
measurements? 
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EUGENE F. BERNSTEIN, MD, San Diego: As I try to put this report 
into perspective, I think there are three levels of sophistication in 
the use of velocity measurements. The first involves simply 
looking at analogue data or listening to the Doppler signal. The 
second level concerns proportionate analysis, such as the PI, the 
LT, and Gosling's other velocity waveform characteristics. 

The third level, which I and my colleagues have pursued, is the 
so-called quantitative analysis based on calibration o? the velocity 
signal. In our opinion, that is the most valuable of the three levels. 
Our best indices for the detection of disease with this approach are 
the peak forward velocity, the rate of deceleration, and the 
peak-over-mean ratio. 

More important, perhaps, is to place the clinical value of velocity 
measurements in perspective, when either pressure measurements 
or pulse volume measurements are used as the standard in most 
laboratories. In our laboratory, the velocity information is only of 
value in 5% to 10% of the patients, who fall into two groups. First, 
there is the group of patients in whom the thigh pressure is 
artifactually low because there is no proximal disease, but there 
are one or more levels of distal stenosis and a significant distance 
between the transducer on the foot and the pressure cuff on the 
thigh. These patients have a normal femoral pulse to palpation, 
and have a normal Doppler velocity tracing. Under these cireum- 
stances, one can rule out this false artifact of a low thizh pressure, 
and concentrate the surgical approach on the distal problem. 

The second situation involves a normal thigh pressure but 
decreased velocity indices, which suggests the presence of disease 
that is not severe enough to cause a pressure difference and 
usually is not clinically significant. 

My questions for the authors are similar to some that have 
already been asked. Is the LT better than pressure data or 
pulse-volume data alone? Will it supplement pressure or pulse- 
volume recorder data in questionable cases? Does i: have any 
Special predictive value for success in these cases? 

Finally, when I have a difficult time deciding on whether a 
proximal or a distal operation ought to be performed, I resolve the 
problem in the operating room, making the groin incision and 
performing the test introduced by Dr Sako, which consists of 
measuring the intra-arterial femoral artery pressure in compari- 
son with the radial artery pressure, and then injectinz 15 mg of 
papaverine hydrochloride locally into the femoral artery and 
looking for a pressure difference. 

JosEPH P. ARCHIE, MD, Birmingham, Ala: I want to present 
some simple data that support the idea that one ean obtain 
information about the significance of iliac artery stenosis with a 
directional Doppler signal from the common femoral artery, and to 
ask two questions of the authors. 

The eommon femoral artery Doppler waveform has with pro- 
gression of iliac artery stenosis, an initial loss of the reverse 
velocity component, which also occurs with superficial femoral 
occlusion, followed by increase of the Doppler velocity signal from 
the zero baseline, with higher grade iliac stenosis. A simple 
analysis of the Doppler velocity signal, without spectral analysis, 
computer technology, or calculation of PI, but rather using a 
simple, nondimensional ratio (the minimum amplitude over the 
maximum amplitude), gives a good correlation with the signifi- 
cance of proximal iliac artery stenosis. The minimum-maximum 
velocity index can be calculated in a few seconds from the Doppler 
signal recorded over the common femoral artery. When this index 
is compared with intraoperative iliac artery pressure gradient 
measurements, similar to those just described by Dr Bernstein, we 
see that minimum-maximum index values greater than (.15 to 0.20 
occur in patients with 10 mm or greater iliac artery mean pressure 
gradients at double resting blood flow. The point is that a 
minimum-maximum index greater than 0.15, or increase from the 
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zero baseline of more than 15%, correlates with a significant 
pressure gradient across the iliac segment. Clinically, we record 
common femoral artery Doppler velocity waveforms in our vascu- 
lar laboratory and consider an increase from the zero baseline of 
more than 15% to 20% to indicate proximal disease. 

I have two questions. First, have the authors tested their 
method on any patients with distal common femoral artery 
occlusion? We have had three such patients, two with atheroscle- 
rotic occlusion of the distal common femoral artery (that is, below 
where the Doppler probe was placed), and one with an iatrogenic 
catheter injury with complete distal occlusion. By our method, they 
seemed to have a significant iliac stenosis, with a minimum- 
maximum index greater than 0.20. In other words, we could not 
Separate proximal iliac stenosis from distal common femoral 
occlusion by our method. Does the author's method of transfer 
function analysis of the common femoral Doppler signal differen- 
tiate proximal iliac stenosis from distal common femoral occlu- 
sion? 

Second, I have an inherent suspicion with regard to mathemat- 
ical manipulation of data. Is there a basis in physiology or fluid 
mechanies for evoking a Fourier transform or LT to a Doppler 
frequency spectrum? Why should this work any better than a PI or 
other simple, nondimensional indices? 

Mr Barn: First, I would like to thank Drs Abbott, Johnston, 
Strandness, Bernstein, and Archie for their incisive and thought- 
ful comments. The evolution of our work owes much to the interest 
of many who are present today. 

Our aim in this study has been to aid in the examination and 
treatment of patients with iliac artery disease. It is particularly 
important to define the extent of iliac stenosis in multisegment 
disease. This assessment is traditionally done from palpation and 
auscultation of the femoral pulse and from arteriograms. The feel 
of the femoral pulse is subjective and is affected by obesity, the 
contralateral pulse, and the presence of a palpable thrill. If the 
arteriogram appears fairly normal and the femoral pulse is weak, 
information from a Doppler pencil probe on the femoral artery can 
help to diagnose important iliac artery stenosis. 

Drs Abbott and Bernstein asked about thigh cuff pressures and 
pulse volume recordings. These measurements reflect iliac artery 
disease, but are also affected by disease of the profunda femoris 
artery, as we showed last year (Surgery 86:818-825, 1979). We are 
not yet convinced that thigh-cuff measurements are sufficiently 
sensitive and have therefore instituted a comparative study to 
clarify this point. 

As Drs Bernstein and Strandness indicated, it is possible that 
invasive transfemoral intra-arterial "pull-through" pressures may 
prove to be a sensitive indicator of iliac disease, but they have yet 
to be established as the gold standard. 

Dr Johnston has made extensive studies of the role of PI in 
defining iliac artery disease, but we found that PI was not helpful 
in multisegment disease. Comparison of threshold values of PI and 
TF is not invariably valid, and that is why we used ROC curves. 
We have found that the lumen of the common femoral artery is 
adequately penetrated by both 5- and 10-MHz ultrasound. 

Like Dr Archie, we initially sought a simple analysis of the 
Doppler velocity signal using PI. However, LT provides a complete 
description of the waveform shape and this may explain why it 
seems to be a more sensitive index. 

Our method is evolved from the engineering concept of a 
transfer function of the velocity waveform across the iliac seg- 
ment. As several discussants have noted, the LT is used to analyze 
the femoral signals alone. We therefore refer to LT damping in 
place of the term "transfer function," which has been used 
hitherto in our published work on this subject. 
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Requirements for a Method of Transvenous 
Inferior Vena Cava Interruption 


James A. Hunter, MD;-Giacomo A. DeLaria, MD; Mershall D. Goldin, MD; Hushang Javid, MD; Hassan Najafi, MD; Cyrus Serry, MD 


* Six requirements were defined that would characterize a 
safe and effective technique of transvenous inferior vena cava 
(IVC) interruption: (1) the instrument should be placed transjug- 
ularly under local anesthesia; (2) the instrument should have 
"built-in" capability for venography; (3) the technique should 
produce complete occlusion of the IVC; (4) the occluder must 
adapt to any variable in IVC diameter; (5) the intracaval device 
must have no sharp edges, pins, or points; and (6) the technique 
must permit simultaneous heparin therapy. These specifications 
were met by a catheter-delivered detachable balloon that could 
be inflated to any needed diameter. This technique was used in 
96 patients, with a follow-up period to ten years. Time and 
experience confirm the validity of the six requirements for a safe 
and effective technique. 

(Arch Surg 115:1324-1330, 1980) 


enous thromboembolism (VTE) is an important prob- 
Ay: lem because of its high incidence and potential for 
fatal outcome.' The clinical setting is ofter complex 
because the VTE is usually superimposed on another 
disease or medical condition. Treatment should be individ- 
ualized to take into. account the many variebles that 
constitute each patient’s illness. At times, therapy may be 
difficult because of clinical conflicts affecting treatment, 
therapeutic failure, and recurrence. Precision, dexibility, 
and even ingenuity may be required to design treatment 
that minimizes risk and provides the greatest opportunity 
for success. 

The principal treatment of VTE is with anticcagulants. 
Under certain circumstances, inferior vena cava (IVC) 
interruption may become appropriate to prevent pulmo- 
nary emboli; IVC interruption is indicated when anticoag- 
ulants cannot be given and when anticoagulant treatment 
has failed. Relative indication may exist when there is 
demonstrated thrombus in a large proximal channel (ie, 
IVC) and when the patient has had a massive pulmonary 
embolism and even an additional small embolus might 
prove fatal. 

We recognized two objections to traditional operations 
performed on the IVC to plicate or ligate it. First, many 
patients with indication for IVC interruption are poor 
candidates for general anesthesia and major surgery. This 
is because they are often old, obese, have compromised 
cardiopulmonary reserve, and are chronically or aeutely ill, 
and, as a result, have limited tolerance for surgica: trauma. 
Our second concern about open operation was that it 
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required discontinuing anticoagulant treatment even 
when it was not otherwise contraindicated. We believed 
that uninterrupted anticoagulant therapy limits the extent 
of the phlebitis and perhaps favorably affects the course of 
the emboli already in the lungs. Thus, concerns about 
morbidity/mortality and the sometimes forced decision 
between IVC interruption and anticoagulant administra- 
tion left us dissatisfied with established operations on the 
vena cava. 

Since the IVC is readily accessible from the periphery, it 
was logical to attempt solution to the aforementioned 
objections to direct operation by devising a transvenous 
method. Our technical objective would be met by a tech- 
nique that accomplished IVC interruption while the 
patient was awake and receiving anticoagulants. 

Over a decade ago when this investigation began, it was 
first necessary to define requirements for a method that 
would be safe and effective. Many approaches, designs, 
and techniques were considered. The concept of transvas- 
cular interruption was new and there was, to our knowl- 
edge, neither experience for reference nor published data 
for review. Six requirements for a safe and effective 
technique were decided on as follows: transjugular place- 
ment under local anesthesia; built-in capability for venog- 
raphy; complete occlusion of the IVC; adaptability to any 
diameter of the IVC; no sharp edges, perforating pins, or 
points; and it must permit simultaneous anticoagulation 
therapy. It was realized that years of laboratory study and 
patient use would be required before the validity of these 
specifications could be shown. Laboratory experience was 
favorable. Ten years of patient use have passed. 

It is our purpose here to review the original require- 
ments because they are fundamental to the concept and 
then to describe the results as observed in the treated 
patients. It is particularly appropriate to make this review 
because alternative methods have since been introduced by 
others.?* 

METHOD REQUIREMENTS 


Access to the IVC could be accomplished under local anesthesia 
by either a lower-extremity approach or by entering the venous 
system through a brachiocephalic channel. The right internal 
jugular vein was selected because it is large, expendable, and in 
direct line with the IVC via the superior vena cava and right side 
of the heart. There were several objections to use of the femoral 
vein: (1) there is potential for thrombus in the groin and pelvic 
veins; (2) manipulation of these channels might induce phlebitis 
where there was none before; (3) the femoral to IVC passage 
curves through the pelvis with potential for catheter hold up; (4) 
exposure of the femoral vein may be difficult (more so than the 
jugular) in very obese patients; and (5) for reasons not entirely 
clear, hematomas are more likely to develop in femoral wounds 
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Fic 1.—Body cross section showing relationship of inferior vena cava (|.V.C.) to aorta, duodenum, and right ureter. 


Fig 2.—Autcpsy photograph of inferior vena cava containing 
intracaval cevice (balloon) to show retroperitoneal anatomic 
relationships. Note balloon markings are seen through thin 
venous wal, immediately adjacent ureter, and behind it the 
duodenum. Patient died of cancer nine months after balloon 
occlusion. 
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Fig 3.—Computerized axial transverse tomographic scan showing 
intracaval device between aorta and duodenum. "'Filter" device 
relies on multiple sharp points that engage inferior vena cava wall 
for fixation 
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than in neck wounds in patients receiving anticoagulants. 

The second requirement was that the instrument to be devised 
should have built-in capability for venography. Study showed that 
IVC anatomy varies considerably. If the intracaval device was to 
be placed with precision in relation to the iliac venous confluens 
and the renal veins, these structures must be identifed in each 
case. It was believed that built-in venography was essential for 


` accurate device placement and its confirmation. 


Well aware of the points of view expressed by the advocates of 
IVC fenestration as opposed to IVC ligation, we studied 
approaches to transluminal IVC interruption. A basic judgment 
was that what one preferred to do at open operation ón the IVC 
was not necessarily germane to a transvenous method. Conspic- 
uous was the difference between an externally applied clip (with 
intact intima) and an intraluminal flow-through device. We 
decided that the third technique requirement was that the method 
should produce controlled, complete occlusion of the IVC. 

The "filter" concept was discarded for several reasons. First, we 
believed that a flow-through intracaval foreign body in the 
low-pressure venous system used in a patient whose basic problem 
was a hypercoagulate state would necessarily have an incidence of 
clotting. Thrombus on such a flow-through device could predispose 
the patient to pulmonary emboli. We reflected on our experience 
with flow-through prosthetic devices in the aortic root, where even 
in the fast-moving, high-pressure arterial side of the circulation, 
indefinite anticoagulation may be required to minimize the inci- 
dence of device-induced emboli. Furthermore, any filter design 
would require a rigid or semirigid structure with perforating pins 
or points for retention. As will be discussed subsequently, we 
considered this undesirable. Finally, in light of these concerns, 
complete IVC interruption in the awake patient was an acceptable 
alternative. 

The fourth requirement was that whatever came to be placed in 
the vena cava should adapt to any variable in the diameter of the 
vein. Study had shown that the dimensions of the IVC differ 
considerably from patient to patient. Bioprosthesis or implants, 
wherever they are placed in the body, are available and are custom 
applied in a range of sizes. It would not be practical to attempt to 
prescribe individualized size for the patient, considering the 
indirect approach to the vena cava. It was, therefore, deemed 
logical to decide on a device design with intrinsie capability for 
dimension accommodation. 

It was decided that design must consider the potential for 
transmural device migration through the thin-walled IVC into the 
retroperitoneal space. Not only might a device be deficient in its 
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BALLOON Fig 4.—Diagram of inferior vena 
cava balloon occlusion device. 
Venogram and heparin side 
ports permit intravenous infu- 
Sion and venography. Turning 
extraction wheel withdraws in- 
flation needle and separates bal- 
loon. 


intracaval purpose by migrating out of the channel, but it could 
place in jeopardy immediately adjacent structures. Figures 1 
through 3 show the immediate relationship of the IVC to the aorta, 
duodenum, and right ureter. The fifth design requirement was 
that device fixation should not depend on sharp edges, pins, points, 
or hooks that perforate the venous wall. We anticipated that a 
design embodying these features would result in device migra- 
tion. 

In the preceding paragraphs we mentioned our belief that, 
unless contraindicated, it is desirable to combine IVC interruption 
with simultaneous anticoagulant therapy. Although IVC interrup- 
tion may prevent pulmonary embolism, it has no therapeutic 
effect on the leg phlebitis and does not in itself have a positive 
effect on the emboli already in the lungs. It was reasoned that 
continued anticoagulant therapy could benefit the legs and lungs. 
The sixth specification, therefore, for a transvenous technique was 
that it should permit safe, simultaneous anticoagulant treatment. 
Bearing relationship to this judgment was the aforementioned 
requirement relating to IVC wall perforation by the device. 
Compromise of the venous wall might result in retroperitoneal 
bleeding if the patient was receiving anticoagulants. 

After study had produced these six requirements, investigation 
was begun to produce a technique and instrument that would 
satisfy them. In time, we conceived a transjugular-placed, cathe- 
ter-delivered, detachable balloon that would be secured by hyper- 
inflation in the distensible vena cava. Laboratory studies were 
completed and published in 1970.* The same year, the first patient 
was treated by the new method.* 


INSTRUMENT AND TECHNIQUE 


Figure 4 shows a diagram of the instrument that evolved from 
years of use and refinement. It consists of a 75-em-long, 17 F 
(6.3 mm) catheter with a detachable balloon at one end. At the 
other end is a handle with stopeock-controlled ports for intrave- 
nous infusion, venography, and balloon inflation. The handle 
contains an "extraction wheel" that, when turned, withdraws from 
the balloon an inflation needle that runs the interior length of the 
described catheter. A collet holds the balloon to the catheter tip. 
When the inflation needle is backed out of the balloon (it does not 
turn or unscrew), the balloon separates. Balloon contents are 
retained by a spring-loaded valve mechanism. 

Details of the technique of balloon occlusion have been pub- 
lished.** In brief, all procedures are done in the Radiology 
Department because of the superior radiology equipment and fluo- 
roscopy with television display. Using local anesthesia, the right 
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internal jugular vein is exposed, and the catheter-bearing balloon 
is passed te the terminal IVC. Venography through the instru- 
ment defines the anatomy, and the balloon is positioned below the 
renal veins. The balloon is inflated with 25% diatrizoate meglu- 
mine (Hypeque) solution, and the initially round contour changes 
to one of eongation as the balloon is molded by the cylindrical 


IVC. Adequate inflation to assure secure balloon fixation is 
confirmed By three observations: (1) the balloon configuration is 
one of well-developed elongation; (2) firm traction on the inserting 
catheter shows that the balloon does not move; and (3) a final 
venogram 3 made to demonstrate proper infrarenal placement 
and to show that the measured diameter of the balloon exceeds the 
diameter of the IVC above. The wheel on the handle is then turned 
to separate the balloon. The catheter is removed, the jugular vein 
seeured, and the neck wound closed. If not contraindicated, 
anticoagulant therapy is continued uninterrupted through the 
procedure. Figure 5 shows diagrams of the technique of balloon 
placement. 


PATIENTS 


A total o^ 96 patients have had IVC balloon occlusion since the 
first patien. was treated on July 2, 1970. Fifty patients were men 
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Fig 5.—Diagrams showing balloon 
placement. A, Catheter in right iliac 
vein; B, venogram shows anatomy 
(and left iliac thrombus); C, balloon 
inflation below renal veins, initial 
rounded contour; D, balloon is 
molded by inferior vena cava and 
elongates; E, venogram confirms 
adequate size and position; F, cath- 
eter separates and is removed 





and 46 were women. The average age was 55 years, with the range 
being 17 to 82 years. A relationship to obesity was seen, with 27 
patients weighing over 90 kg and three patients exceeding 135 
kg. 

All but seven patients had an apparent cause or predisposing 
factor for their VTE. Most had a serious underlying disease or 
health problem. Twenty-nine had cardiopulmonary disease, 30 had 
malignant neoplasms, and 29 had just had an operation. Eight 
patients had a history of anovulatory drug use, and five were 
extremely obese. 

Failure of anticoagulant therapy was the indication for IVC 
interruption in 46 patients. The IVC interruption was done in 31 
patients because anticoagulants were contraindicated and in 17 
others because of complications requiring that they be stopped 
Five patients had miscellaneous indication for venous interrup- 
tion, including a major thrombus demonstrated in the patent IVC 
and the circumstance of massive pulmonary embolism in a criti- 
cally ill patient with no tolerance for even the smallest additional 
embolus. 

Early in the experience, only critically ill patients who could not 
conceivably have tolerated open operation were accepted for 
balloon occlusion. As time demonstrated the procedure to be safe 
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and effective, criteria were liberalized. Nevertheless, 80 of the 
patients had some degree of cardiopulmonary distress at the time 
of their balloon occlusion. Of these, 51 were receiving inhalation 
therapy, ten were intubated and being treated by respirator, eight 
had a prior cardiac arrest at the time of their embolus, and two 
were semicomatose. At the time of IVC interruption, £8 patients 
were receiving anticoagulants. Ten of these had the anticoagulant 
therapy discontinued sometime after balloon occlusion and prior to 
discharge because of contraindication to continued use. The IVCs 
of 38 patients were occluded without anticoagulant administra- 
tion. 

Of the 96 patients, two had a substantial fall in arterial blood 
pressure (BP) at the time of venous interruption. Both of these had 
deflation of the occluding balloon, underwent administration of 
colloid blood-volume expanders, and then they tolerated IVC 
occlusion without BP decline. Another patient, not included among 
the 96, arrived in the radiology suite in precarious condition, 
apparently having yet another and an untimely embolus. This 
patient did not have IVC interruption. She had incurable malig- 
nant neoplasms, and further treatment was declined. Remarkably, 
with neither mechanical nor anticoagulant treatment, she recov- 
ered enough to leave the hospital alive. 

Two prototype balloons malfunctioned and had to be removed. 
This experience contributed to the many device design changes. 
There have been no balloon or instrument malfunctions over the 
past 5’ years. No failure has ever occurred with the final 
instrument that resulted from this investigation and is in use 
today. 

There were no complications resulting from the combined use of 
balloon occlusion and anticoagulant therapy. It is probable that no 
patient had an embolus in the hospital after balloon oecl1sion. One 
patient died, weeks after balloon occlusion, of a very complex 
illness that related to the presence of three different types of 
visceral malignant neoplasms. The latter patient was cne of two 
who died in the hospital on whom an autopsy was not performed 
and the specific cause of death was uncertain. 

There were 16 hospital deaths due to a variety of causes, 
including neoplastic, cardiac, hepatic, and renal disease, as well as 
hemorrhage. Death in five patients bore relation to anticoagulant 
therapy complications that occurred prior to balloon occlusion. 
Autopsy was done in 14 of the 16 patients, with the balloon in each 
case shown to be in proper position. Average hospital survival time 
prior to death was two weeks. 

The effect of balloon occlusion on the status of the lower- 
extremity findings is of interest. Two groups could be identified. 
The IVCs of 48 patients were occluded and the patients main- 
tained with anticoagulants until hospital discharge. Thirty-six 
patients did not receive anticoagulants at the time of IVC 
interruption or thereafter. Of the 48 patients receiving anticoagu- 
lants, seven (15%) experienced worsening of their lower-extremity 
status following balloon occlusion. Of the 36 patients who never 
received anticoagulants, 13 (86%) had transient worsening of their 
phlebitis. 


LATE RESULTS 


Over the ten years of this study, there have been no 
problems resulting from the presence of the intracaval 
balloon. Serial roentgenograms show that the balloon 
gradually deflates over about two years’ time.’ The vena 
cava scars down to contain the balloon remnant. Thus, the 
small residual mass of the collapsed balloon is contained in 
a fibrous capsule that permanently interrupts the IVC. 
There has been no evidence of late balloon movement, 
migration, or instability. 
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No patient had late death principally as a result of 
pulmonary embolism. Two female patients, aged 74 and 77 
years, died four years after balloon occlusion of a cardiac 
and gastrointestinal process, respectively. During the 
course of the final illness, the question of pulmonary 
embolism was raised by their family physicians. Review of 
each case led to the conclusion that patient death could be 
accounted for by the basie disease and that VTE was 
uncertain. No other instances of late of pulmonary embo- 
lism occurred. 

Three patients have had recurrent bouts of thrombophle- 
bitis. One patient had deep phlebitis with substantial 
morbidity. He later died of metastatic cancer. The other 
two patients had superficial phlebitis with minimal mor- 
bidity. 

Sixty-seven patients had sufficient outpatient follow-up 
to permit statement about the combined long-term effect 
of their phlebitis and IVC balloon occlusion. Forty-nine of 
the patients had no lower-extremity edema; 13 had no 
edema but variably wore an elastic stocking or stockings 
(several wore elastic stockings before IVC occlusion); and 
three had mild to moderate edema without stockings. Two 
patients had disability from edema that defied clinical 
control. Both of these patients had the same problem prior 
to ballocn occlusion due to extensive venous thrombosis 
extending into the IVC. 

Long-term follow-up of the 80 patients who were dis- 
charged from the hospital shows that 28 have died over the 
ten-year period of this study. Most died of the disease that 
appeared to trigger the VTE in the first place. Fifteen died 
of neoplastic disease, and eight of cardiovascular disease. 
The average remainder of life for those who died was 18 
months. 


COMMENT 


Years ago, when we first conceived of a transvenous 
approach to IVC interruption, we reviewed the opportuni- 
ties and limitations posed by the anatomic, physiologie, and 
instrument design requirements for such a technique. In 
particular, we took note of the propensity of flow-through 
devices in the aortic root to develop thrombus and the 
sensitive position of the thin-walled IVC in the retroperi- 
toneal space immediately adjacent to the aorta, duodenum, 
and ureter. We recognized as being different the problems 
and considerations relating to surgical techniques of IVC 
interruption as they might be applied at open operation on 
the vena cava as opposed to a transluminal method. 
Because the limiting factors governing a transvenous 
method were different, we accepted the issue of preference 
for traditional ligation vs plication as peripheral. 

Published experience has shown that attempts to design 
an intraluminal filter technique have been associated with 
the complications of device migration and/or device throm- 
bosis."^ The occurrence of thrombus on a filter may 
account for the incidence of pulmonary embolism" after 
device placement. The question can be raised about wheth- 
er the designation filter is appropriate for devices that 
ultimately become obstructed with thrombus. Our original 
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requi-ements for a transvenous method anticipated filter 
migration and reflected our judgment that such device 
beharior would not be acceptable. It does not appear 
possible to design a filter device that will both remain free 
of thrombus and not migrate into the retroperitoneal 
space 

Ir addition to our concern about filter thrombosis and 
migretion as reflected in our original design specifications 
for & transvenous method, there were four other basic 
requimements. The use of the right internal jugular vein 
has aforded a convenient and direct route to the IVC. The 
provision for built-in venography has permitted definition 
of individual caval anatomy, has permitted accurate posi- 
tioning with confirmation of the intracaval device, anc has 
great facilitated management of intracaval thrombus 
when encountered.’ The ability of the balloon to vary in 
size and to accommodate to a range of IVC diameters 
(balloen inflation volumes have varied from 8 to 38 cc) has 
allowed custom sizing of the occluder to meet individual 
patiert needs. The requirement that the new method 
permi: safe simultaneous anticoagulant therapy has been 
showr to be valid. Acknowledging that some patients' 
lower-extremity phlebitis will worsen even without any 
operation on the IVC, only 15% of the patients having 
ballooa occlusion while receiving anticoagulants had an 
increase in leg edema. Simultaneous anticoagulation ther- 
apy hes not produced problems of neck wound or retroper- 
itonea hematoma. 

Beyond the fact that the basic requirements for a 
transvenous technique as originally defined appear to have 
validity, a decade of experience with a large number of 
patiens shows that balloon occlusion has proved very 
satisfactory. It has been shown that an occluding balloon 
can bereadily positioned and confidently secured below the 
renal veins. Because the patient is awake and not com- 
promised by general anesthesia, the great majority of 
patien:s tolerate acute, complete interruption of the IVC. 
In the exceptional instance where fall in BP occurs, 
experience shows that if the balloon is deflated and the 
blood *olume augmented, occlusion will usually be toler- 
ated. 

Balleon occlusion has had acceptable lower-extremity 
morbicity. Morbidity was very low in patients with normal 
or nea-7-normal legs whose IVCs were occluded while they 
were receiving anticoagulants. The greatest morbidity was 
seen ir those patients who could not receive anticoagulants 
and hed marked preocclusion edema. Late results after 
hospital discharge showed that most patients did well in 
terms 5f their legs and that the only patients who had 
refraetile problems with leg edema had the same difficulty 
before IVC occlusion. 

Balloon occlusion has been very effective in preventing 
pulmorary embolism. No method can be 100% effective, 
but it zppears that this method will be at least as effective 
as any mechanical means devised to prevent emboli. 

Long-term observation to ten years shows that the 
slowly *ollapsing balloon remains stable in the IVC, being 
contained in a fibrous capsule. The fact that the venous 
wall is not compromised and that there are no projecting 
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sharp edges accounts for this. The ultimate loss in mass 
that accompanies deflation further acts to favor stabili- 
ty. 
Much has been learned about the kinds of patients who 
need transvenous IVC interruption. Although there are 
many exceptions, as a group they have serious underlying 
health problems that affect their prognosis. Despite pro- 
tection from VTE, 35% of the patients discharged from the 


hospital have died, over half of these from neoplastic’ 


disease. 


Important contributions were made to this study by Jerry Petasnick, MD 
(Department of Radiology), Charles Havel (Department of Biomedical 
Communications), Cheryl Haugh (Department of Biomedical Communica- 
tions), Sheila Miller, and Janis White. 
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Discussion 


Lazar J. GREENFIELD, MD, Richmond, Va: I would disagree with 
the principle that vena caval occlusion is a requ.rement for 
adequate control of recurrent embolism. Ligation was abandoned 
a number of years ago because of adverse effects on both cardiac 
output and distal venous disease. It also raised the potential for 
recurrent embolism through collateral veins. 

To overcome this, we developed a cone-shaped filter to trap 
emboli without occlusion. However, in 3% to 4% of our patients the 
embolus was massive enough to produce complete occlusion of the 
cava, and each of these patients has had substantial problems with 
distal venous stasis. 

It is surprising that there has been so little morbidity associated 
with complete occlusion of the vena cava; I would be interested to 
learn how these patients are followed up in terms of the develop- 
ment of venous collaterals. 

An additional potential problem exists with the development of 
proximal thrombus. We saw a patient in whom completé occlusion 
was the result of a Mobin-Uddin umbrella, and her recurrent 
embolism was a feature presumably based on a mound of proximal 
thrombus. There was a very large collateral. She eould not be 
treated with anticoagulants because she was a corfirmed alco- 
holic. 

We did position a filter immediately above the occluded IVC and 
at that time were able to demonstrate that adequate ältration and 
flow was occurring at approximately the level of the renal veins. 
The fact that 97% of our filters have stayed open has allowed us to 
place the filter in a suprarenal position in ten patients for varying 
indications, including transplantation and the presence of actual 
renal-vein thrombi. 

In the aforementioned patient’s case, we had the opportunity to 
see her again two years later and observed that she continued to 
have patency through the filter device, but now there was quite a 
bit of enlargement of her collateral vein, again raising the 
potential for recurrent embolism, which in this czse would be 
controlled by the presence of the filtered device. 

It is true that penetration of the vena caval wall can occur with 
the retaining hooks. However, there has been no damage reported, 
in any cases that I am aware of, to the duodenum or to the aorta. 
There has been one occurrence of bleeding from the kidneys, which 
I suspect was due to an angulated filter. However, in that case the 
bleeding ceased with the discontinuation of anticoagulation ther- 
apy, and the filter has not had to be removed. We have follow-up 
experience now for eight years in patients since the first filter 
device was inserted in 1972. 

Finally, since we are in an era of cost containment, I would be 
interested in the author’s comment on the cost of the device, which 
I understand now exceeds $1,000. That seems to mea fairly high 
price to pay for it and for occlusion of the vena cava. 

SiIDNEY Levitsky, MD, Chicago: In 1976, Dr Hunter asked us to 
participate in the clinical testing of this device. I readily accepted, 
since I was dissatisfied with the Mobin-Uddin device because of its 
sharp points piercing the IVC, the inability to perform venogra- 
phy through the same catheter, and the inability to retract the 
umbrella once it was ejected from the capsule. 

Thus far at the University of Illinois Medical Center, Chicago, 
we have implanted 11 Hunter-Sessions balloon devices since 1976. 
There has been one complication of balloon migration to the 
suprarenal IVC secondary to inadequate inflation cf the balloon. 
The device was removed and the IVC ligated, and the patient 
recovered satisfactorily. All of the other cases have had completely 
unremarkable postoperative courses. We have never experienced 
any decreases in cardiac output or any arrhythmias during the 
course of the procedure. 
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The major advantage of this procedure is the precise control the 
surgeon has in positioning the balloon by inflation and deflation, 
which has proven useful when dealing with venous anomalies, such 
as abnormal origins of the renal veins. 

I strongly support the use of this method of IVC interruption 
and consider, at least in our hands, the balloon device to be the 
apparatus of choice at present. 

ERICH WALTER PoLLAK, MD, Kansas City, Mo: Our preferred 
method for interruption of the IVC has been transperitoneal caval 
ligation with concomitant left gonadal vein interruption. In 1973, 
we presented to this society our report on 110 IVC interruptions, 
with Dr Wiley Barker and Dr Frank Sparks. At that time, we had 
a 12% incidence of arterial hypotension and two deaths due to 
refractory low-output heart failure following eaval interruption. 
Since then, we have been systematically monitoring arterial blood 
pressure by radial catheterization throughout the procedure to 
detect hypotension following caval ligation. If hypotension per- 
sists after volume replacement, the ligature is removed and 
replaced by a caval clip, with good hemodynamie results. How does 
Dr Hunter manage arterial hypotension following placement of 
the intracaval balloon? 

Though many methods are available to interrupt the vena cava 
and all of them have some merit, which is best is still open to 
discussion. We do not agree with those who believe that operative 
caval interruption, and in particular caval ligation, are things of 
the past. Many good surgeons around the country believe that this 
is their method of choice when the condition of the patient is such 
as to enable performance of an abdominal operation. 

Epwarp A. Dainko, MD, San Bernardino, Calif: We followed up 
a frustrating case of a 28-year-old, immediately postpartum 
woman in whom a Moretz clip was placed transabdominally and 
the ovarian veins ligated. She was not given anticoagulants, and 
on the fifth postoperative day she died suddenly due to a recurrent 
pulmonary embolism. At autopsy, the clip, partially occluding the 
IVC, had indeed caught a clot; propagated thrombus went up 
through the partially occluding clip to the right side of the heart. 
The pulmonary arteries were fully plugged by clot. Since that 
time, we have placed partially occluding clips only when heparin 
could still be used and where smaller or septic clots were not 
suspected. In this latter instance, we prefer the transabdominal 
ligation of the IVC immediately beneath the renal veins and also 
ligate the left ovarian or spermatic vein. 

If there is substantial anesthetic risk, the existence of a 
terminal disease, or other poor prognosis in the patient, we prefer 
the Hunter-Sessions IVC balloon. We place this under local 
anesthesia, much as Dr Hunter has shown. We have not found it 
necessary to sacrifice the jugular vein in any instance, however, 
preferring to repair it at the time of placement. We have also used 
the external jugular vein on two occasions. 

Dr HuNTER: We do not agree that total IVC interruption is 
outmoded and believe, regarding the transvenous approach, that it 
is the method of choice. Our principal difference with Dr Green- 
field lies in the importance we each attach to the disturbi ng incidence 
of intracaval filter thrombosis and transmural migration. 

We agree with Dr Pollak that complete IVC interruption is an 
effective technique, especially as it relates to transvenous proce- 
dures. Hypotension is rare with transvenous balloon occlusion 
because the patients are awake and uncompromised by general 
anesthesia. Hypotension occurred in 2% of our cases and was 

immediately reversed by deflating the balloon; IVC occlusion was 
then tolerated after blood volume augmentation. 

It is important to remember that the principles, opportunities, 
and limitations are different for a transvenous technique as 
compared with conventional open procedures designed to inter- 
rupt the IVC. 
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From the AMA... 
3 ways to update yourself on the latest 
advances in clinical nutrition! 


Newer ways of providing nourishment have im- Medical Association relate advances in nutrition to 
proved the prognosis for many patients, particularly the improved care of patients. They are must 
the critically ill. Nutritional rehabilitation can reading for the physician who wants to keep cur- 
significantly enhance the effectiveness of surgical, rent on the new developments in this important new 
pharmacological. and radiological therapy. area of medicine. 
These three publications from the American 


Fat Emulsions in Parenteral Nutrition, edited by H.C. Meng, M.D., Ph.D. and 
Douglas W. Wilmore, M.D. 

A presentation of experimental and clinical studies on the intravenous use 
of fat emulsions. Divided into three sections, the book covers the metabolism 
of fatty acids and functions of essential fatty acids (EFA), with information on 
EFA deficiency; lipids as sources of energy and EFA; and pathophysiology 
related to the use of fat emulsions, with discussion of side effects and inter- 
relations with other nutrients. 


Defined Formula Diets for Medical Purposes, edited by Maurice E. Shils, 
M.D., Sc.D. 

A discussion of newer developments in oral feeding with chemically de- 
fined liquid diets. The first half of the book describes the development and 
formulation of defined formula diets, as well as the physiologic and 
3 metabolic effects of these nutrient solutions. Other sections present clinical 
experiences with defined formula diets in nutritional rehabilitation, pedi- 
atric care, management of catabolic states, and treatment of diseases such 
as inflammatory bowel disease, renal failure and acute pancreatitis. 


Clinical Nutrition Update: Amino Acids, edited by Harry L. Green, M.D., 
Malcolm A. Holliday, M.D. and Hamish N. Munro, D.Sc., M.B. 

A review of advances in the understanding of amino acid requirements 
and metabolism and the application of this knowledge to management of 
illness. The book includes reports on the use of oral and intravenous amino 
acid preparations in treating uremia, liver failure, sepsis, trauma, abnormal 
amino acid metabolism, premature infants, etc. Factors influencing tissue 
uptake of amino acids and the synthesis of protein are also discussed, along 
with the methods of evaluating protein homeostasis and regulating the amino 
acid supply. 
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Long known for its rapid and effective action, Valium 
is useful in a wide range of symptomatic manifestations of 
anxiety and tension. Although definitive studies have yet to 
declare the exact location of therapeutic action, existing evidence 
suggests that Valium provides its unique quality of therapy by way of 
the limbic system.’ Valium continues to intrigue the research scientist 
even while it continues fo De of significant value in your practice 
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-Skeletal muscle relaxant 


In odadition to producing muscle relaxation by action at 
the cerebral and spinal levels, Valium may exert direct action on the 
muscle itself. Exoeriments have demonstrated that, at a concentration 

of 10*M to 10®M, diazepam directly counteracts contraction in the fast 

skeletal muscle of the frog” The resulting decrease in muscle contraction is 
attributed to a net loss of muscle calcium, which is necessary for efficient 
coupling of action potential to contraction. Further research will 

be needed to support these preliminary studies and definitely 

establish the sites of action of Valium in human beings. 
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Before prescribing, please consult 
complete product information, a summary 
of which follows: 
Indications: Management of anxiety disorders, or 
short-term relief of symptoms of anxiety; symptomatic 
relief of acute agitation, tremor, delirium tremens and 
hallucinosis due to acute alcohol withdrawal: adjunctively in 
skeletal muscle spasm due to reflex spasm to local pathology; 
spasticity caused by upper motor neuron disorders; athetosis; 
stiff-man syndrome; convulsive disorders (not for sole therapy) 
The effectiveness of Valium (diazepam/Roche) in long-term use, 
that is, more than 4 months, has not been assessed by svstematic 
Clinical studies. The physician should periodically reassess the 
usefulness of the drug for the individual patient 
Contraindicated: Known hypersensitivity to the drug. Children 
under 6 months of age. Acute narrow angle glaucoma; may be 
used in patients with open angle glaucoma who are receiving 
appropriate therapy 
Warnings: Not of value in psychotic patients. Caution 
against hazardous occupations requiring complete mental alert- 
ness. When used adjunctively in convulsive disorders, pcssibility of 
increase in frequency and/or severity of grand mal seizures may 
require increased dosage of standard anticonvulsant medication; 
abrupt withdrawal may be associated with temporary increase in 
frequency and/or severity of seizures. Advise against simultaneous 
ingestion of alcohol and other CNS depressants. Withdrawal 
symptoms similar to those with barbiturates and alcohol have been 
observed with abrupt discontinuation, usually limited to extended 
use and excessive doses. Infrequently, milder withdrawal symp- 
toms have been reported following abrupt discontinuatior of 
benzodiazepines after continuous use, generally at higher 
therapeutic levels, for at least several months. After extended 
therapy, gradually taper dosage. Keep addiction-prone individuals 
under careful surveillance because of their predisposition to 
habituation and dependence. 

Usage in Pregnancy: Use of minor tranquilizers during 

first trimester should almost always be avoided be- 

cause of increased risk of congenital malformations as 

suggested in several studies. Consider possibility of 
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amount in elderly and debilitated to preclude ataxia or oversedation 
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Atrial Repairs of Infant Complex 
Congenital Heart Lesions 


Emphasis on the First 3 Months of Life 


Kevin Turley, MD; James M. Wilson, MD; Paul A. Ebert, MD 


€ From 1975 to 1980, 106 infants in the first year of life with 
complex cardiac anomalies underwent isolated intra-atrial 
repair; 70 were in the first 3 months of life. Of these 70, 39 were 1 
to 3 months old, 15 were 1 week to 1 month old, and 16 were less 
than 1 week old. The median age was 70 days, the range, 1 to 360 
days. These infants included 74 with transposition of the great 
arteries, 28 with total anomalous pulmonary venous connection, 
and four with complex lesions (cor triatriatum and combined 
total anomalous pulmonary venous connection and anomalous 
systemic connection). Overall survival was 95%; for those in the 
first 3 months of life, 9696; for those in the first month, 94%; and 
for those in the first week, 100%. Age was not a determinant of 
survival. Attempts to delay surgical intervention once symptoms 
appear only results in clinical deterioration and interim mortali- 


ty. 
(Arch Surg 115:1335-1337, 1980) 


ze has been proposed as a major determinant of 
survival in infants with complex congenital cardiac 
lesions. Early reports confirmed this concept, discussing 
complex lesions that required either atrial or ventricular 
repairs,"* although recent reports have refuted this con- 
cept in dealing with specific lesions. Blackstone et al have 
demonstrated that age does not relate to survival in even 
severely symptomatic patients less than 1 year of age with 
ventricular septal defects. However, only five patients of 
the 138 in that series were in the first 3 months of life, and 
the impression persists that an age-mortality relationship 
may exist in this infant group (eg, Lindesmith in discus- 
sion with Turley et al*). Atrial repairs of complex congen- 
ital cardiac lesions have been performed on both urgent 
and emergent bases at the University of California, San 
Francisco, in the first year of life in an attempt to avoid clin- 
ical deterioration and interim mortality in these infants, a 
high proportion of whom were less than 3 months of age.''^ 
This group was examined to determine the significance of 
age on survival following these procedures. 
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PATIENTS AND METHODS 


During the period 1975 to 1980, 106 infants in the first year of 
life underwent atrial repairs of complex congenital cardiac lesions. 
Seventy were in the first 3 months of life, 31 were in the first 
month of life, and 16 were in the first week of life (Fig 1). Lesions 
amenable te such an approach included transposition of the great 
arteries in 74, total anomalous pulmonary venous connection in 28, 
combined total anomalous pulmonary venous connection and 
anomalous systemic venous connection in two, and cor triatriatum 
in two. Ages ranged from 1 to 360 days, with a median of 70 days. 
Weights ranged from 2.0 to 10.6 kg, the mean being 4.7 kg. 
Isolated pericardial baffles (Mustard's operation) were placed in 
60 patients, with transposition of the great arteries and myocar- 
dial baffles (Senning's operation) in 14. Intra-atrial transverse 
baffles were used in two patients with combined total anomalous 
pulmonary venous connection and anomalous systemic venous 
connection and in ten patients with cardiac (type 2) total anoma- 
lous pulmonary venous connection. Venoatrial anastomoses were 
performed in 11 patients with supracardiac, and in seven patients 
with infracardiae, total anomalous pulmonary venous connection; 
atrial septal resection was performed in the two patients with cor 
triatriatum. Preoperative preparation involved correction of sys- 
temic acidosis, catheterization, and the use of Rashkind balloon 
atrial septestomy and/or intra-arterial alprostadil infusion. 

Operative techniques involved the use of maximal autologous 
tissue and preservation of atrial tissue between adjacent suture 
lines to allow for atrial growth. When anastomoses were per- 
formed, microsurgical techniques were employed with the use of 
an interrupted running suture technique. Cardiopulmonary 
bypass was used in all patients. Since a bloodless operative field is 
required for such repairs, deep hypothermia and total cireulatory 
arrest were used in 61 patients, and cardiopulmonary bypass with 
periods of low blood flow in 45 patients. 

Postoperative care involved meticulous attention to hemody- 
namic and acid-base status and pulmonary support. Survival 
results were plotted by age, and statistical analyses of the four age 
groups were examined using Fisher’s exact test. 


RESULTS 


Operative survival was 95%, including 100 of 106 infants 
in the first year of life, 67 of 70 (96%) in the first 3 months 
of life, 29 of 31 (94%) in the first month of life, and 16 of 16 
(100%) in the first week of life. Figure 2 shows the 
operative survival plotted against age, with both the 
overall (solid line) and interval (dotted line) survival 
plotted. The relationship between age and operative survi- 
val is given in Table 1. No significant difference was noted 
in survival among the four groups, although a slightly 
higher mortality was found in those older than 6 months, 
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Fig 1.—Age distribution of 106 patients less than 1 year old who 
underwent isolated intra-atrial repair of complex cardiac anoma- 
lies; 70 were less than 3 months old. Age range, 1 to 360 days; 
median, 70 days. 





1 97 
00 es ET eee Se UUN % ^ 95 
90 94 do SEES S USE 
~~e 
85% 
- 
< 
2 
& 50 
z 
vo 
x 
ras Eas —L i9 
1 week 1 month 3 months 6 months 1 year 
AGE 


Fig 2.—Operative survival plotted against age overall (solid line), 
and survival of each interval group (ie, O to 1 week, 1 week to 1 
month, 1 to 3 months, 3 to 6 months, 6 to 12 months [dotted 
line]). 


reflecting the small number (13) in this group. When each 
group (those with transposition of the great arteries, those 
with total anomalous pulmonary venous connection, and 
those with combined total anomalous pulmonary venous 
connection and anomalous systemic venous connection and 
cor triatriatum) was examined (Table 2), three deaths were 
noted in patients with total anomalous pulmonary venous 
connection in the first 3 months of life, and all three deaths 
in patients with transposition of the great arteries were 
infants older than 3 months. The deaths were examined by 
age, type of lesion, preoperative condition, effectiveness of 
correction of preoperative state, and the relationship of 
these factors to survival. In two of three infants with total 
anomalous pulmonary venous connection, infracardiac 
anomalous veins with obstruction precluded correction of 
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Table 1.—Analysis of Survival 





No. of 
Age, Days Patients Mortality Survival, %* 
30-90 39 1 97 
90-180 23 1 96 
180-360 13 2 85 






Total 106 6 95 


*No survival rate was significant. 


Table 2.—Survival Per Type of Lesion 
Aget 
———————— 






Lesions* <3mo >3mo 
TGA (simple) 45 (0) 26 (3) 
TAPVC 1, 2, 4 14 (1) 6 (0) 





Combined veins 1 (0) 1 (0) 


Cor triatriatum 2 (0) 0 
Total 70 36 
*TGA indicates transposition of great arteries; TAPVC, total anomalous 


pulmonary venous connection (types 1, 2, 3, and 4). 
TGiven as number surviving with number dead in parentheses. 





acidosis. One, aged 12 days, had depressed left ventricular 
function (ejection fraction, 35%), and the other, 77 days old, 
had multiple preoperative arrhythmias and died at opera- 
tion. Postmortem examination revealed subarachnoid 
hemorrhages, probably contributing to the arrhythmias. 
The single patient with a type 2 total anomalous pulmo- 
nary venous connection, aged 17 days, also had depressed 
left ventricular function (ejection fraction, 25%), indicating 
severe left ventricular damage prior to operation. Thus, 
although they were operated on early in life, all three were 
late in the course of their rapidly progressing diseases. Of 
the three patients with transposition of the great arteries 
who were older than 3 months, all had undergone multiple 
attempts at palliation and had rhythm disturbances or 
neurological damage prior to repair. In each, postoperative 
rhythm disturbances, uncommon in those corrected at less 
than 3 months of age, contributed to their deaths. 
Attempts at palliation to postpone correctien contributed 
to their late treatment. Of the 100 survivors, late deaths 
have occurred in two of five patients with infracardiac 
(type 3) total anomalous pulmonary venous connection 
secondary to pulmonary venous obstruction distal to the 
anastomotic site, a problem that appears to be specific to 
such lesions.’ Two infants with transposition of the great 
arteries and pericardial repair (Mustard’s) have required 
reoperation for superior vena cava obstruction and have 
done well. One patient with combined total anomalous 
pulmonary venous connection and anomalous systemic 
venous connection died prior to revision of a transverse 
patch that had become obstructive secondary to ingrowth 
of previously resected atrial septal tissue, as previously 
reported.'^ Late hemodynamic studies have confirmed that 
the use of maximal autologous tissue and of microsurgical 
techniques during early correction of such lesions allows 
atrial growth and development.** 
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COMMENT 


Treatment of complex congenital cardiac lesions in early 
infaney has, until recent years, centered on the use of 
palliative procedures in the hope of avoiding cardiopulmo- 
nary bypass until a more “favorable age.” This approach 
resulted from earlier experience with such techniques in 
the neonate and small infant.-* During the past decade, 
both preoperative management of severely ill infants and 
refinement in the use of deep hypothermia and cardiopul- 
monary bypass techniques designed for this age group 
have markedly altered results in the first year of life. 
Only recently, however, has the impact of these improve- 
ments become evident in small groups of patients in early 
infancy.*'^* Despite such reports, the impression persists 
that age is a major determinant of survival, particularly in 
infants in the first 3 months of life.*'* 

The large experience with infants in this age group 
reviewed in the current series refutes this presumption in 
patients in whom intra-atrial repairs are possible. This 
subgroup of patients was chosen because the efficacy of 
preoperative medical management and any deleterious 
effects of cardiopulmonary bypass in this age group should 
be evident. Results demonstrate that there is a higher 
operative risk in those patients in whom advances in 
preoperative treatment were not applicable, in partieular 
correction of systemie acidosis, Rashkind balloon atrial 
septostomy, or alprostadil infusion (eg, total anomalous 
pulmonary venous connection, type 3); this is also true of 
those in whom surgical intervention was delayed. Evalua- 
tion of the operative survival demonstrates that no differ- 
ences exist in any age group, 1 week through 1 year, with 
other lesions. Thus, the use of cardiopulmonary bypass did 
not influence surgical results. Earlier studies have sug- 
gested such a conclusion; however, the small number of 
patients per age group in such studies suggested an 
increasing risk (although noted not to be significant) in 
mortality with decreasing age.*'* In this series, this statis- 
tical effect due to the small number is seen in the oldest 
age group (again, not significant), more than 6 months of 
age, emphasizing the correct interpretation of the data in 
the previous studies. 

Critical to achieving survival in these patients is the 
prompt institution of aggressive medical management, in 
particular correction of systemic acidosis. These principles 
have been stressed by Bove and Behrendt. Furthermore, 
prompt catheterization and institution of mechanical med- 
ical palliative techniques (ie, Rashkind balloon atrial sep- 
tostomy or alprostadil infusion) allow a patient to undergo 
operation with the most stable clinical condition possi- 
ble.?-:5 

Single atrial-to-ascending aortic cannulation was used in 
all infants less than 3 months of age in this series, 
employing deep hypothermia and either total circulatory 
arrest or low flow. These techniques allow a bloodless 
operative field for precise operative repairs. Microsurgical 
techniques and the use of maximal autologous tissue as 
well as maximal atrial tissue between suture lines were 
used in all patients. These techniques allow a minimal loss 
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of atrial volume and the greatest potential for atrial 
growth. Late results have confirmed the efficacy of this 
approach.*-^ 

Thus, using the currently available preoperative and 
operative techniques, intra-atrial repairs of complex con- 
genital cardiac lesions can be performed at any age, 
avoiding attempted palliation, interim clinical deteriora- 
tion, and mortality. Age is not a determinant of survival in 
such infants of any age. 
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Discussion 


KARL E. KiRLSON, MD, Providence, RI: This is a remarkable 
experience ard it reflects the tendency in recent years to operate 
on these patients younger and younger. I think that the natural 
history of the disease in many cases has precluded such good 
results in older patients, but as the techniques of cardiac surgery 
in perfusion kave improved and the younger patients are operated 
on, we find that the younger patients survive, shall we say, better 
and more easily than do the older ones. 

DR TuRLEY: We agree that patients who are operated on in this 
youngest age group appear to be doing better from their repairs, 
and we think that the methods of cardiopulmonary bypass avail- 
able now allow operations in these age groups without any of the 
problems previously attributed to the bypass techniques. 
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An Intracellular-like 
Cardioplegic Solution 


Its Enhancement of Myocardial Protection 


Ignaeio Y. Christlieb, MD, Richard E. Clark, MD 


* We sought to determine the relative protective effects of an 
intracellular-like, calcium-bearing, crystalloid solution (ICS) and 
a calcium-free, extracellular-like solution (ECS). Both solutions 
were similar in concentrations of potassium ions (25 to 26 
mEq/L), in pH (7.7 to 7.8), and in osmolarity (340 to 360 
mOsm/L). Normothermia was used to obviate masking the true 
effects of the solutions with the independent effects of hypother- 
mia. Fifty-seven dogs were placed on cardiopulmonary bypass 
and had global myocardial ischemia for one hour. Continuous 
infusions anc bolus injections into the aortic root of control 
solutions (n = 24), ECS (n = 15), and ICS (n = 16) were used. 
Two-hour postischemic ventricular performance was superior 
for ICS in comparison with ECS or control solutions regardless 
of administration mode. The multidose mode gave improved 
results with control and ECS groups. The use of an ICS yields 
improved postischemic performance in normothermic dog 
hearts. 

(Arch Surg 115:1336-1347, 1980) 


Iinieal cardioplegia is now established as an important 
technique for reduced mortality and morbidity fol- 
lowing cardiae surgery and is now over a quarter of a 
century old. The effectiveness of cardioplegie solutions 
(CPSs) to improve myocardial preservation during 
ischemic arrest is the result of several factors. The hypo- 
thermic solution, injected into the aortic root under pres- 
sure at the immediate onset of ischemia, rapidly cools the 
myocardium to temperatures of less than 15 °C in two to 
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three minutes. The hyperkalemie composition rapidly 
depolarizes membranes with a consequent immediate ces- 
sation of electrical and mechanical activity, thus preserv- 
ing high-energy phosphate compound stores from the 
onset of ;schemia.*" There is a strong relationship 
between the functional result obtained after ischemia and 
reperfusion and (a) the preischemic biochemical and (b) 
morphologie status of the heart and (c) the time-tempera- 
ture integral during the ischemic period.'^* Furthermore, 
myocardial injury is likely to occur during the early 
reperfusion period, the mechanisms governing injury or 
recovery during this interval being incompletely under- 
stood. Finally, the chemical and physical properties of 
the solution, volume, pressure, frequency of administra- 
tion, and rate of delivery may be highly important in the 
degree of preservation achieved.'**-* 

In an effort to obtain a higher degree of myocardial 
preservation and to decrease the biochemical and ultra- 
structura! alterations of the ischemic injury, we undertook 
this experimental work to compare the immediate (to 150 
minutes) postischemic effects when using an intracellular- 
like, calcium-bearing, crystalloid CPS (ICS) with those 
when using a calcium-free, extracellular-like solution used 
for cardioplegia in more than 1,600 clinical cases at Barnes 
Hospital, St Louis. We also wished to explore whether or 
not a continuous infusion mode of administration of CPSs 
had any advantages over the multidose (bolus) type of 
solution injection. 

The experiments that we now report were purposely 
designed in the setting of normothermic global myocardial 
ischemia and cardiopulmonary bypass on two premises: (1) 
hypothermia greatly enhances the efficacy of most known 
CPSs; and (2) hypothermia, in itself, is a potent protector 
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of ischemic organs and therefore very likely to obscure the 
relative merits of different treatment modes. 


METHODS 


Mongrel dogs of either sex, with 0.9 to 1.3 sq m of body surface 
area, were intravenously anesthetized with pentobarbital sodium 
(25 mg/kg) and treated with a volume-limited ventilator. The 
chest was entered through a right lateral thoracotomy. Right and 
left atrial, central arterial, and left ventricular catketers were 
inserted and attached to transducers for the measurement of 
pressures. The common femoral vessels and small segmental 
pulmonary veins were used for these cannulations. An electromag- 
netie flow transducer was placed on the ascencing aorta. 
Electrocardiographic data, flow, and pressures, including the first 
derivative of the left ventricular pressure (LV dp/dt), were 
displayed on an eight-channel oscilloscope and on digital read-outs 
and periodically recorded on paper by an ink device. Myocardial, 
blood, and body temperatures were measured with thermistors. 
Each dog was given heparin sodium (300 units/kg) prior to 
cannulation. An arterial perfusion cannula (3- to 4-mm interior 
diameter) was inserted into a common femoral artery and con- 
nected to the heart-lung machine. Venous drainage cannulae (26 to 
36 F) were inserted and positioned into the superior and inferior 
caval veins and were secured with purse-string sutures and 
tourniquets. A calibrated roller pump and a bubble-type oxygena- 
tor along with a cardiotomy reservoir and an arterial line filter 
were used. The system was primed with lactated Ringer's solution 
in 5% dextrose solution, and 8.4% sodium bicarbonate solution was 
used to maintain a normal to slightly alkaline arterial pH. The 
perfusate was maintained at a temperature of 38 + 0.5 °C. A left 
atrioventricular vent was inserted through a right lower pulmo- 
nary vein and attached to the venous return line. 

A 14-gauge plastic cannula was secured by a mattress suture 
buttressed with Teflon-felt pledgets in the aortic root proximal to 
the flow transducer. For continuous infusions, the cannula was 
attached to a short catheter connected to a 50-mL syringe mounted 
in a constant-rate infusion pump. For bolus injections, it was 
attached through a three-way stopcock, which in turn was con- 
nected to a catheter for withdrawal from the container. A 50-mL 
syringe was interposed. Manual injection was used. 

After the extracorporeal and intracorporeal blood volumes 
reached an equilibrated status with the dog on partial cardiopul- 
monary bypass, the tourniquets around each vena eava were 
tightened and the left-sided cardiac vent was opened to initiate 
total bypass. A few minutes later, the heart was rendered ischemic 
by application of a clamp to the ascending aorta. Simultaneously, 
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an infusion of room temperature (25 to 27 °C) solution at a rate of 
4 mL/min and an approximate pressure of 20 to 35 mm Hg was 
begun into the aortic root for the continuous infusion groups. For 
the bolus injection groups, 200 mL of room temperature solution 
was injected over a period of 90 s at a pressure ranging from 90 to 
100 mm Hg, and the same amount was injected in the same 
manner at 30 and 60 minutes of ischemia. 

Durirg total body perfusion, body temperature was maintained 
constant at 37.5 + 0.5 °C and myocardial temperature was main- 
tained zt 35 + 1.5 °C. Flow rate was maintained at a minimum of 
1 dL/kg/min, mean aortic blood pressure at 70 + 5 mm Hg, and 
blood gzses and pH well within normal limits by adjusting the gas 
to flow ratio. Crystalloid and colloid volume were added as 
required to meet the prescribed hemodynamic criteria. No drugs, 
other than NaHCO, when required, were given during perfu- 
sion. 

After one hour of global myocardial ischemia, the clamp on the 
ascending aorta was removed and the hearts were reperfused 
under steady pressure and flow conditions for 30 minutes, after 
which attempts were made to wean the dogs from bypass as 
quickly as possible. A 15- to 20-W-s de shock was used to 
defibrillate the heart when necessary. After releasing the caval 
tourniqvets and readjusting the ventilator, the superior vena caval 
cannula, the inferior vena caval cannula, and the left atrioventri- 
cular vent were sequentially clamped, usually over a period of ten 
to 15 minutes, and the dog was removed from cardiopulmonary 
bypass. 3lood volume was adjusted by infusion or withdrawal to 
optimize cardiac output. 

Each dog was then observed for a period of two hours. Electro- 
cardiographic and hemodynamic data were observed continuously, 
and phasic and mean recordings of all pressures were made 
periodically, at least at 30-minute intervals. Blood gases, pH, and 
hematocrit levels were measured frequently. 

Ventricular function was assessed by direct measurement of 
variables and calculation of stroke volume, stroke work index, and 
peripheral resistances. To test ventricular performance prior to 
cannulation and two hours after the end of ischemia, each animal 
was given 500 to 600 mL of filtered homologous or autologous 
blood, and a left ventricular function curve was characterized. 
Hemodynamic data were evaluated statistically by both the paired 
and unpaired Student's ¢ tests. Each animal served as its own 
control for comparison of the preischemic and postischemic data 
(paired znalysis), whereas preoperative and postoperative values 
for control and experimental groups were compared by unpaired 
analysis. 


Controls (n = 26) 


No infusion was given to two dogs. Of 18 that received 
continuous infusion, ten received normal saline, five received 
normal saline with 25 mEq/L of potassium chioride, and three 
received »alanced electrolyte injection replacement formula (Nor- 
mosol-R; pH 7.4). All were infused at room temperature (25 to 27 
?C) at a rate of 4 mL/min. Bolus injections were given to six dogs, 
three receiving normal saline and three receiving balanced elec- 
trolyte irjection replacement formula. All bolus injections were 
given at room temperature (25 to 27 ?C), injected in a volume of 
200 mL over an average 90-s period at the onset of ischemia and 
repeated at 30 and at 60 minutes of myocardial ischemia at 
pressures ranging from 90 to 100 mm Hg. 


Clinical CPS (n = 15) 


Both continuous and bolus injection experiments were con- 
ducted with a clinical CPS in a manner identical to that used for 
the contrel dogs. Continuous infusion was given te seven dogs, and 
bolus injections were given to eight. The composition and charac- 
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Table 2.—Prebypass and 120-Minute Postbypass Values, x + SD: Continuous Aortic Root Infusion* 


Final Change, % P 


Variable 
LV dp/dt, mm Hg/s 
Control (n — 18) 


Preperfusion 


3,250 + 205 
3,329 + 305 
2,933 + 206 


Stroke work index, g/m/sq m 
Control 


Heart rate, beats per minute 
Control 


MLAP, mm Hg 
Control 


Cardiac output, L/min 
Control 


Total peripheral resistance, dynes/cm/s-* 


Control 3,731 + 208 
3,585 + 207 


3,622 + 284 


2,756 + 183 


4,259 + 548 
5,245 + 584 
3,084 + 277 





*LV dp/dt indicates first derivative of left ventricular pressure; LVP-Max, maximum left ventricular pressure; LVEDP, left ventricular end-diastolic 
pressure; MLAP, mean left atrial pressure; CPS, cardioplegic solution; and ICS, intracellular-like, calcium-bearing, crystalloid CPS. 


Table 3.—Statistical Comparsion of Final Values, X + 


C (n = 18) 
2,347 + 134 
11045 
17.4 2 
10 +1 
160+5 
16+2 

1.8+0.2 
4,259 +548 


DG 
LVP-Max 
= 


a rate 


CPS (n = 7) 
2,386+175 c 
11748 
174 
10-2 
156+6 
16+2 
1.3+0.1 
5,245 + 584 





SD: Continuous Aortic Root Infusion* 


pies ICS, 

ICS (n = 9) 
2,756 + 183 
12442 
16+2 
19+1 
161+7 
15+1 

2.5+0.2 
3,084 + 277 


*C indicates control; CPS, cardioplegic solution; ICS, intracellular-like, calcium-bearing. crystalloid CPS; LV dp/dt, first derivative of left ventricular 
pressure; LVP-Max, maximum left ventricular pressure; LVEDP, left ventricular end-diastolic pressure; SWI, stroke work index; MLAP, mean left atrial 


pressure; CO, cardiac output; and TPR, total peripheral resistance. 


teristics of the solution were as follows (Table 1): Na, 142 mEq/L; 
K, 26 mEq/L; Ca, 0 mEq/L; Mg, 3 mEq/L; Cl, 103 mEq/L; HCO,, 
27 mEq/L; S0, 3 mEq/L; C,H,0,, 38 mEq/L; dextrose, 6,000 
mg/L; lidocaine, 250 mg/L; osmolarity, 340 to E» mOsm/L; and 
pH. 7.7 to 7.8 


ICS (n = 16) 


Both continuous and bolus injection experiments were con- 
dueted with this experimental solution in a manner identical to 
that used for control and CPS groups. Continuous infusion was 
used in nine dogs; bolus injections were used in seven. The 
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composition and characteristics of this solution were as follows 
(Table 1): Na, 28 mEq/L; K, 25 mEq/L; Ca, 0.6 mEq/L; Mg, 3 
mEq/L; C1,28 mEq/L; HCO,, 0 mEq/L; SO,, 3 mEq/L; C,H,0., 22 
mEq/L; tremethamine, 185 mEq/L; dextrose, 2,500 mg/L; manni- 
tol, 1,000 mg/L; lidocaine, 250 mg/L; osmolarity, 340 to 360 
mOsm/L; and pH, 7.7 to 7.8. 


RESULTS 
Continuous Aortic Root Infusions 


The data from the continuous infusion experiments are 
given in Tables 2 and 3. Table 2 is a comparison of the 
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Fig 1.—Percent recovery of indices of left 
n ventricular function. Comparison of 120- 
minute postischemia values for contin- 
uous aortic root infusion groups during 
6 one hour of normothermic global ische- 
mia. C indicates contro! solution; CPS, 
clinical cardioplegic solution; ICS, intra- 
5 cellular-like, calcium-bearing, crystalloid 
CPS; LV dP/dt, first derivative of left ven- 
tricular pressure; LVP-MAX, maximum left 
4 ventricular pressure. 
30 CPS C [cps 


LV dP/dt LVP - MAX CARDIAC OUTPUT STROKE WORK 
INDEX 


% PREPERFUSION VALUE 
o O o 


o 


Fig 2.—Stroke work index as function of time before and after one hour of global myocardial 
ischemia under normothermic (37 °C) cardiopulmonary bypass for continuous infusion groups. 
ICS indicates intracellular-like, calcium-bearing, crystalloid cardioplegic solution (CPS). 
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Fig 3.—Stroke work index vs left atrial 
pressure before and after volume loading 
tests with 500 mL of blood, before and 
after one-hour global myocardial ischemia 
under normothermic (37 °C) bypass for 
continuous aortic root infusion groups. 
ICS indicates intracellular-like, calcium- 
bearing, crystalloid cardioplegic solution. 


STROKE WORK INDEX IN g:m-m@ 
o 








prebypass and 120-minute postbypass values for the three 
groups of dogs that received control solutions, clinieal CPS, 
or ICS. Table 3 is a statistical comparison of the final 
(120-minute postbypass) values for the three groups. Since 
the control group consisted of those dogs that had aortic 
root- infusion of either normal saline (n = 10), normal 
saline plus 25 mEq/L of KCl (n = 5), or balanced electro- 
lyte injection replacement formula (n — 3), each subset 
was statistically analyzed for preperfusion and postperfu- 
sion values at 10, 30, 60, 90, and 120 minutes after cessation 
of bypass. There were no statistical differences between 
any variable for any subset at any time interval in the 
preischemie or postischemie period. Consequently, all 18 
animals in the three subsets were amalgamated into the 
one control group listed in Tables 2 and 3, with the 
exception of two dogs in which stone hearts developed that 
had no hemodynamic function after the initial reperfusion 
period and so are excluded from these time intervals. 
Only one variable, heart rate, showed no change between 
the preischemic and two-hour postischemic values for all 
three groups, while only the ICS group showed no change 
in LV dp/dt or cardiae output. All three groups had 
significant depression in maximum left ventricular pres- 
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sure (LVP-Max) and stroke work index as well as signifi- 
cant increase in left atrial pressure and left ventricular 
end-diastolic pressure. Table 3 demonstrates the similarity 
of results obtained with control solution and CPS with 
continuous infusion technique, two hours after perfusion 
ended. The left ventricular performance indices are signif- 
icantly greater in the ICS group. Figure 1 shows the 
percent recovery of preischemie values for LVP-Max, LV 
dp/dt, cardiac output, and stroke work index for the three 
groups that were given continuous infusions. The superior- 
ity of the ICS is shown. 

The changes in stroke work index as a function of time 
for the three groups are shown in Fig 2. All dogs started 
with similar levels of stroke work index and all responded 
in normal fashion to volume loading prior to ischemia. 
Following one hour of normothermic global myocardial 
ischemia, the control and CPS groups had a flat response of 
stroke work index as a function of time. Those dogs that 
received ICS gradually improved over the two-hour postby- 
pass observation interval and achieved near-normal preis- 
chemic values. 

Volume loading, achieved with 50-mL incremental infu- 
sions of 500 to 600 mL of fresh filtered blood obtained from 
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Table 4.—Prebypass and 120-Minute Postbypass Values, X + SD: Bolus Aortic Root Injections* 


Variable 


LV dp/dt, mm Hg/s 
Control (n = 6) 


CPS (n = 8) 
ICS (n = 7) 
LVP-Max, mm Hg 

Control 


Preperfusion 


3,933 + 360 
3,725 + 238 
3,900 + 295 


LVEDP, mm Hg 
Control 


Stroke work index, g/m/sq m 
Control 


Heart rate, beats per minute 
Control 


MLAP, mm Hg 
Control 


Cardiac output, L/min 
Control 2.15 + 0.14 
2.26 + 0.16 
2.75 + 0.07 
Total peripheral resistance, dynes/cm/s-* 
Control 


4,275 + 344 
3,346 + 150 





C vs CPS. 
C (n = 6) P 
4,000 +531 


Variable 
LV dp/dt 








10.44 1.9 


*LV dp/dt indicates first derivative of left ventricular pressure; LVP-Max, 
pressure; MLAP, mean left atrial pressure; CPS, cardioplecic solution; and IC 


Table 5.—Statistical Comparsion of Final Values, X + SD: Bolus Aortic Root Injections* 


CPS (n = 8) P 
3,143 + 406 


NS 14.0 3.6 


192-17 NS 16147 15247 
MLAP 8.51.0 NS 7.53 1.6 <.01 13.5+2.2 NS 
co 2.2+0.22 NS 2.45+0.32 NS 2.16 +0.34 NS 
TPR 2,171 +321 NS 2,196 +381 <.01 3,063 + 296 <.01 


Final Change, % 


4,000 + 531 
3,143 + 406 
3,485 + 257 


112 + 12 


1.05 + 3.3 


13.5 + 22 


2.45 + 0.32 
2.16 + 0.34 


2,171 + 321 
2,196 + 381 
3,063 + 296 


maximum left ventricular pressure; LVEDP, left ventricular end-diastolic 





S, intracellular-like, calcium-bearing, crystalloid CPS. 






CPS vs ICS, 





C vs ICS, 
ICS (n = 7) P 

























9+1.5 
19.1+2.7 














*C indicates control; CPS, cardioplegic solution; ICS, intracellular-like, calcium-bearing, crystalloid CPS; LV dp/dt, first derivative of left ventricular 
Pressure; LVP-Max, maximum left ventricular pressure; LVEDP, left ventricular end-diastolic pressure; SWI, stroke work index; MLAP, mean left atrial 


pressure; CO, cardiac output; and TPR, total peripheral resistance. 


a single dog, was used as a test of ventricular performance 
prior to global ischemia in all animals. Postischemic volume 
loading, for comparison, was performed in the same man- 
ner, using blood remaining in the oxygenator 130 minutes 
after the aortic clamp was released and reperfusion begun. 
Figure 3 shows the change in stroke work index as a 
function of left atrial pressure for the three groups of 
animals prior to and after one hour of normothermic global 
myocardial ischemia and two hours of reperfusion, before 
and after volume-loading tests. It is clear that the hearts 
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treated with CPS behaved in a manner similar to those 
hearts treated with control solutions. The ICS-treated 
hearts had the reserve to increase stroke work index by 
34%, with a doubling of left atrial pressure. 


Bolus Aortic Root Injections 


The data from the bolus injection experiments are given 
in Tables 4 and 5. Table 4 is a comparison of the prebypass 
and 120-minute postbypass values for the three groups of 
animals that received control solutions, clinical CPS, or ICS 
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Fig 4.—Percent recovery of stroke work 
index. Comparison of 120-minute postis- 
chemic values for bolus aortic root injec- 
tion groups during one hour of normother- 
mic global ischemia. C indicates control 
solution; CPS, clinical cardioplegic solu- 
tion; ICS, intracellular-like, calcium-bear- 
ing, crystalloid CPS. 


dus ---$-- MM 


90 120 
POST BYPASS IN MIN 


Fig 5.—Stroke work index as function of time before and after one hour of global myocardial 
ischemia under normothermic (37 °C) cardiopulmonary bypass for bolus aortic root injection 
groups. ICS indicates intracellular-like, calcium-bearing, crystalloid cardioplegic solution (CPS). hy 


by bolus injection. Table 5 is a statistical comparison of the 
final (120-minute postbypass) values for the three groups. 
Two of the six control dogs could not be weaned from 
cardiopulmonary bypass. The other four animals in this 
group were difficult to manage in the postperfusion, 
two-hour observation interval because of ventricular 
arrhythmias. The control group had significant depression 
of mean arterial pressure, total peripheral resistance, and 
stroke work index, the last of which did not reach statisti- 
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cal significance because of the small number of animals. 
The CPS group had a modest decrease in heart rate, LV 
dp/dt, mean arterial pressure, and total peripheral 
resistance. The ICS group had the best recovery of left - 
ventricular function of the three groups. The attainment of 
near-normal stroke work index was in contrast to the 
ventricular performance of the other two groups and is 
illustrated in Fig 4. po 

A major difference between the ICS and the control and 
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CPS groups was found in the work reserve, as evidenced in 
the behavior of the stroke work index as a function of time. 
Figure 5 shows the values for the three bolus groups. All 
animals had similar levels of stroke work index prior to 
cardiopulmonary bypass. Two hours after 60 minutes of 
normothermic global myocardial ischemia, the ICS group 
had ventricular function at normal levels in comparison 
with the other two groups. 


COMMENT 


Cold potassium cardioplegia, regardless of the vehicle, 
has proven one of the most effective protective methods 
for the myocardium during surgical ischemia. There are 
several reasons for this. First, the solution, when rapidly 
infused into the coronary bed, provides a rather fast as well 
as uniform (other than in coronary obstruction?) core 
cooling of the heart, which lowers the rate of the general 


» metabolic process.’ Simultaneously, decreased rates at 


which creatine phosphate and ATP are depleted occur as all 
electromechanical activity ceases.*'* Third, in the presence 
of high extracellular potassium concentration, less potas- 
sium tends to leave the ischemic cell, with a concomitant 
reduction of the rate of calcium influx. However, as 
demonstrated by Henry et al,**** elevated potassium con- 
centrations by reason of ion gradients, volume, amount, 
frequency, or duration of infusions or injections, results in 
vasoconstriction and sustained increased coronary artery 
vasomotor tone. 

Most CPSs have been based on the composition of 
extracellular fluid and are mildly to moderately hyperos- 
molar and alkaline. Variable amounts of potassium (20 to 
40 mEq/L) are added to stop rapidly all myocardial activi- 
ty. Cold potassium cardioplegia for myocardial protection 
during ischemia is limited. Much research has taken place 
in an attempt to further reduce the mortality and morbid- 
ity from inadequate myocardial protection by modifica- 
tions of the concentrations of electrolytes and physico- 
chemical properties and the addition of various additives. 

The observations reported in these experimerts were 2% 
hours after removal of the aortic cross clamp and two hours 
after cessation of cardiopulmonary bypass. It has been our 
experience both in the laboratory and in the operating 
room, with hearts treated with CPS, that 30 to 90 minutes 
after discontinuation of bypass an unexplained rapid 
decrease in left ventricular performance may occur. We 
wished to ascertain whether or not this new solution could 
bring about a favorable change. Initially, we used contin- 
uous infusions to simplify the experimental design by 
maintaining constant vascular and extracellular concentra- 
tions of pharmacological agents. Then the widely accepted 
clinical mode of multidose administration of potassium 
cardioplegia was used. In both cases, it was fourd that ICS 
was superior to clinical CPS in preservation of postis- 
chemie ventricular performance. In addition, multidose 
cardioplegia was better for the control and CPS groups 
than was continuous infusion. 

A randomized clinical trial of multidose CPS vs ICS at 
low temperatures has been initiated with more than 400 
patients in the study. The patients have been matched for 
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age, sex, preoperative left ventricular status, operation, 
surgeon, and ischemic time-temperature integrals. Differ- 
ences in death, incidence of perioperative infarction, and 
need for inotropie or mechanical circulatory support are 
apparent only in patients with marked left ventricular 
dysfunction preoperatively who require long ischemic 
times. The results tend to favor the use of ICS solution, 
although statistical significance has not been reached. 

We conclude that use of an ICS in normothermic hearts 
is superior in dogs and, under hypothermie conditions, may 
be superior to a standard extracellular-like clinical cardio- 
plegie solution in man. 


This investigation was supported in part by Public Health Service grant 
for specialized center of research in Ischemie Heart Disease from the 
National Heart, Lung, and Blood Resources Institute No. 17646. 
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Discussion 


KARL E. KARLSON, MD, Providence, RI: The authors have shown 
us tkat the function of the heart is better with the ICS but they 
have not told us why, and I wonder if they would be willing to 
comment on that question. They mentioned briefly their clinical 
experience, which I presume involved hypothermic arrest with this 
solution, although they didn’t say that; we would like to know what 
the results are of that clinical experience with 400 cases thus 
far. 

There has been a good deal of interest in blood cardioplegia of 
late, and many of us have used that modality. In our hospital, we 
have done myocardial biopsy on patients who have had blood 
cardioplegia lasting an average of an hour, and electron micros- 
copy is nearly normal at the end of an hour after blood cardiople- 
gia, whereas with crystalloid cardioplegia of a usual variety, 
somewhat hyperosmolar and alkaline, there is intracellular edema 
as well as other changes. In our experience, blood cardioplegia has 
been the superior CPS thus far, and I would like to know if the 
authers would predict that this crystalloid solution will be just as 
good. S 

PRESIDENT BARKER: Do you have any information on what 
happens to the solution you have infused? In other words, is there a 
different pattern of exchange in the fluid after it has been used by 
the heart? Does the heart change the pH of the material or does 
the myocardium have a change in pH that would make any 
difference? 

Dr CHRISTLIEB: In answer to Dr Karlson, we are undertaking 
experiments to determine the biochemical basis for improved left 
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ventricular performance with an ICS. The rationale of this 
solution was based on the concept that an intracellular-like 
composition might retard ionic shifts associated with ischemia. In 
addition, we have used a specific ionic blocker of caleium, namely, 
nifedipine, as an adjunct to protect the heart during ischemia by 
reducing the rapid and significant changes of calcium across the 
membrane. 

Our clinical cardioplegic experience has been under hypothermic 
conditions because hypothermia is a major, if not the primary, 
component of myocardial protection. The animal work was per- 
formed at normothermia to avoid masking the true effects of the 
solutions by cold. The patients are matched for sex, age, preoper- 
ative left ventricular status, operation, surgeon, and the ischemic 
time-temperature integral. The incidence of perioperative infarc- 
tion and need for inotropic or mechanical support are only in 
patients with marked left ventricular dysfunction preoperatively 
who required long ischemic times. The results tend to favor the use 
of ICS, although statistical significance has not been reached. We 
have had no experience with blood cardioplegia and thus have no 
comparable data. 

In answer to President Barker, no significant changes in 
electrolyte status of our patients have occurred with either 
solution. The CPSs are returned to the extracorporeal circulation 
system and mixed with two or more liters of perfusate. Frequent 
determinations of the concentrations of sodium, potassium, chlo- 
ride, pH, etc, are routinely performed, and we have experienced no 
major electrolyte problems. 
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Radionuclide Measurements 


of Left Ventricular Function 


Their Use in Patients With Aortic Insufficiency 


Claude A. Peter, MD, Robert H. Jones, MD 


* Radionuclide angiocardiography was used to measure left 
ventricular ejection fraction and end-diastolic volume while at 
rest and during exercise in 20 patients with severe aortic 
insufficiency. A second study was performed one year later in ten 
of these patients who did not undergo aortic valve replacement 
and in ten patients one year after operation. In patients without 
aortic valve replacement, the maximum ejection fraction 
achieved during exercise was 63% + 9% during the first study, 
and decreased to 57% + 9% after one year without a change in 
ejection fraction while at rest. No change in end-diastolic volume 
either while at rest or during exercise occurred during that period 
of time. In patients undergoing aortic valve reconstruction, the 
most striking change after one year was a decrease in end- 
diastolic volume from 296 + 107 to 148 + 37 mL at rəst and from 
306 + 92 to 155 + 38 mL during exercise. Ejection fraction 
increased by 10% at rest and 12% during exercise. Therefore, 
medically treated patients with aortic insufficiency lost the ability 
to increase ejection fraction during exercise without alteration of 
the ejection fraction while at rest over the one year of study. In 
contrast, aortic valve reconstruction resulted in a decrease in 
end-diastolic volume and an increase in ejection fraction during 
rest and exercise. 

(Arch Surg 115:1348-1352, 1980) 


Mec of the optimal time for valve replacement in 
patients with aortic regurgitation would be enhanced 
by an objective and sensitive indicator of early left ventric- 
ular dysfunction. In many cardiac disorders, left ventricu- 
lar dysfunction occurs during exercise, but is not apparent 
at rest.' Therefore, serial exercise measurements of left 
ventricular function might recognize the early onset of 
myocardial decompensation in patients with aortic insuffi- 


. ciency. Moreover, improvement in left ventricu ar function 


after valve replacement in these patients might be more 
apparent during exercise. 

In this study, rest and exercise radionuclide angiocardio- 
grams were obtained in ten patients with acrtic insuffi- 
ciency over a one-year period to examine the hypothesis 
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that a decrease in exercise left ventricular function occurs 
prior to a decrease in resting function. Studies were also 
performed in ten patients both before and one year after 
valve replacement for aortic insufficiency to document the 
effect of surgery on both resting and exercise left ventric- 
ular function. 


SUBJECTS AND METHODS 
Patient Population 


The study population consisted of 20 patients with severe aortic 
insufficiency, ten of whom were followed up medically and ten 
treated surgically. After initial evaluation by radionuclide angio- 
cardiography, a second test was performed a year later in both 
groups. 

The group of ten patients treated without operation consisted of 
seven men and three women whose ages ranged from 8 to 63 years 
(mean, 37 + 16 years). Five patients had a history of rheumatic 
fever and one patient had had bacterial endocarditis that respond- 
ed to medical therapy. The youngest patient had aortic insuffi- 
ciency as a result of aortic valvulotomy for stenosis two years prior 
to the study. Two patients in this group were asymptomatic (New 
York Heart Association [NYHA] class I) and five were slightly 
symptomatic (NYHA class II) Three patients had congestive 
heart failure symptoms (NYHA class III). Except for two patients 
who had angina develop over the study period, symptoms 
remained unchanged during one year (Fig 1). Cardiac catheteriza- 
tion documented severe aortic insufficiency, with an aortic valvu- 
lar gradient less than 20 mm Hg in all patients. Two patients also 
had trace mitral regurgitation and two had insignificant coronary 
artery disease, with stenosis less than 25% of the luminal diameter 
of one vessel. 

Hemodynamic measurements at the time of eardiac catheteriza- 
tion included a mean end-diastolic volume of 309 + 84 mL and a 
mean end-diastolic pressure of 12 + 6 mm Hg. Four patients out 
of ten in this group were given no medication and the remaining 
six were given digitalis and diuretics, as well asa low-salt diet. The 
two patients in whom angina developed over the study period were 
given nitroglycerin. No patient was receiving propranolol 
hydrochloride. The mean follow-up period in this group was 12 + 6 
months. 

The group of patients who underwent operation included seven 
men and three women, whose ages ranged from 21 to 65 years 
(mean, 47 + 14 years). Two patients had a history of rheumatic 
fever and two had had bacterial endocarditis that had been 
arrested by medical therapy. History was not suggestive of any 
specific cause in six patients. Six patients had angina pectoris that 
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subsided after valve replacement. Five patients had congestive 
heart failure symptoms of NYHA class II, one of class III, and two 
of elass IV severity. Aortic valve replacement resulted in an 
improvement in congestive heart failure symptoms by at least one 
NYHA class in every patient (Fig 1). Cardiac catheterization 
doeumented severe aortic insufficiency, with an aortic valvular 
gradient less than 20 mm Hg in all patients of this group. In 
addition, one patient had a trace of mitral regurgitation anc three 
were found to have one coronary artery with a stenosis less than 
25% of the luminal diameter. Mean end-diastolic volume for the 
group was 293 + 85 mL and end-diastolie pressure averaged 
17 + 15 mm Hg. The surgical procedure included cardiopulmonary 
bypass and myocardial protection by cold cardioplegic solution in 
all ten patients. Aortic cross-clamping time ranged from 36 to 131 
minutes. A Carpentier-Edward valve was inserted in nine patients 
and an Ionesca-Shiley valve in one. Valve size ranged from 23 to 31 
mm. No intraeperative or postoperative complication was noted in 
this group of patients and all were discharged between the eighth 
and the 15th postoperative days. 


Study Techniques 


Injection of a 15-mCi bolus of sodium pertechnetate Tc 99m into 
an external jugular vein was performed both at rest and during 
exercise, with subjects sitting in the erect position. Counts were 
recorded as 50-m/s intervals for a one-minute period using a 
computerized, multicrystal gamma-ray camera equipped with a 
2.54-em, parallel-hole collimator. After completion of a rest study, 
dynamic exercise was performed on a bicycle ergometer to 85% of 
the maximum predicted pulse rate for age. Four patients in each 
study group could not achieve this rate because of dyspnea. When 
an exercise end point was achieved, a second injection was made 
and subjects continued to exercise for the minute required to 
obtain the exercise measurement. No patient had chest pain, 
arrhythmia, or ECG changes consistent with ischemia develop 
during the exercise study. Both the rest and exercise studies were 
repeated in a similar fashion during the one-year follow-up 
evaluation. . 

The radionuelide angiocardiograms were analyzed as previously 
deseribed.** Data recorded over the left ventricular region of 
interest defined a high frequency time-activity curve that had 
sufficient time resolution to reflect count changes that occurred 
within individual cardiae cycles. An average cardiac cycle was 
obtained by adding counts from several contractions recorded at 
the time when the radioactivity was maximal within the chamber, 
and the resulting information was corrected for background 
activity. Left ventricular ejection fraction was determined from 
the background corrected representative cycle as end-diastolic 
counts minus end-systolic counts, divided by end-diastolic counts. 
The 21% isocount contour of the end-diastolic image was used to 
calculate the end-diastolic volume in milliliters by the area-length 


Fig 1.—Changes in symptoms during one- 
year period in 20 patients with aortic insuf- 
ficiency, ten af whom had no operation 
(left) and ten of whom had aortic valve 
replacement (right). Roman numerals indi- 
cate New York Heart Association catego- 
ries; higher number indicates more in- 
tense symptoms. CHF indicates conges- 
tive heart failure. 
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method of Sandler and Dodge. The end-diastolic volume was 
multiplied by the ejection fraction to provide the stroke volume, 
which was multiplied by pulse rate to give cardiac output. 


Statistical Changes 


All mean values are reported plus or minus 1 SD. Individual 
changes from rest to exercise and from the initial study to the 
second study were analyzed using Student's paired t test. Differ- 
ences with a P value less than .05 were considered significant. 


RESULTS 
Left Ventricular Function 
in Medically Treated Patients 


Cardiac Response to Exercise.—During the first study, 
pulse rate averaged 80 + 12 beats per minute (range, 70 to 
105 beats per minute) at rest and 147 + 25 beats per 
minute (range, 110 to 178 beats per minute) during exercise 
(P < .001), and mean arterial blood pressure increased 
from 85 + 14 mm Hg (range, 65 to 113 mm Hg) to 104 + 21 
mm Hg (range, 67 + 137 mm Hg) at exercise (P — .001). 
Volumetric cardiac output rose from a resting 12.4 + 2.5 to 
21.7 + 3.9 L/min during exercise (P — .001). 

Left ventricular ejection fraction increased from 
55% + T% to 63% + 9% (P < .01). No consistent change 
was noted in end-diastolic volume or stroke volume. How- 
ever, end-systolic volume decreased from 137 + 51 mL at 
rest to 96 = 49 mL during exercise. 

During the study one year later, pulse rate increased 
from 75 + 12 beats per minute at rest to 151 + 26 beats 
per minute during exercise (P < .0001), and mean arterial 
blood pressure rose from 81+ 17 to 102 + 25 mm Hg 
during exercise (P < .02). Volumetric cardiac output 
increased from 13.7 + 3.6 L/min at rest to 20.4 + 3.7 
L/min durmg exercise. 

No change from rest to exercise was observed in left 
ventricular ejection fraction, end-diastolic volume, or end- 
systolic volume. Stroke volume, including forward and 
regurgitant volume, decreased from 183 + 62 mL at rest to 
139 + 27 mL during exercise. 

One-Year Change in Left Ventricular Function.—Resting 
pulse rate during the second study was 15 beats per minute 
lower than during the first one (P = .04), but the pulse rate 
during exercise was similar. Figure 2 depicts a typical 
example of the changes in left ventricular function in one 
person over one year. For the ten patients not operated on, 
no change occurred in end-diastolic volume, end-systolic 
volume, stroke volume, and cardiac output at rest or during 
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exercise (Fig 3 and 4) Although the resting ejection 
fraction did not change, there was a decrease in exercise 
ejection fraction from 63% + 9% in study 1 to 57% + 139 
in study 2 (P < .02). 


Left Ventricular Function 
in Surgically Treated Patients 


Cardiac Response to Exercise.—During the study before 
operation, heart rate was 83 + 11 beats per minute at rest 
and 144 + 16 beats per minute during exercise (P < .0001). 
Mean arterial blood pressure increased from 92 + 16 to 
105 + 15 mm Hg (P < .02) and volumetric cardiac output 
rose from 11.6 + 3.8 L/min at rest to 19.6 + 5.7 L/min 
during exercise (P < .001). No consistent change occurred 
from rest to exercise in ejection fraction or in any of the 
volume measurements. 

Postoperatively, pulse rate rose from 89 + 9 beats per 
minute to 159+ 18 beats per minute during exercise 
(P < .0001) and mean arterial blood pressure increased 
from 93 + 24 mm Hg at rest to 122+ 19 mm Hg at 
exercise (P < .01). 

Left ventricular ejection fraction and volumes did not 
change from rest to exercise. Volumetric card:ac output, 
which was exclusively forward output after aortic valve 
replacement, was 7.2 + 1.4 L/min at rest and 14.1 + 5.4 
L/min during exercise (P — .01). 

Comparison of Left Ventricular Function at Rest and Exer- 
cise.—No change occurred in resting pulse rate or arterial 
blood pressure after surgery. The changes in left ventricu- 
lar function observed in one patient illustrated in Fig 5 are 
typical for the group. The most striking change in resting 
function was a dramatic decrease in end-diastolic volume 
from 296 + 107 to 148 + 37 mL (Fig 6). There was also a 
reduction in end-systolic volume by 99 mL (P < .01). The 
decrease in stroke volume by 57 mL (P < .01) and in 
cardiac output by 5.5 L/min (P < .05) reflects the correc- 
tion of the valvular insufficiency. The left ventricular 
ejection fraction at rest increased by an average of 109 
(P < .01) on the postoperative study (Fig 7). 

After surgery, the pulse rate achieved during exercise 
was 15 beats per minute higher, but no change occurred in 
blood pressure response. Exercise ejection fraction was 
12% higher (P — .05) and exercise end-diastolic volume 150 
mL lower (P — .001) (Fig 6 and 7). The end-systolic volume 
was also diminished by 103 mL (P < .001) and systolic 
volume by 48 mL (P< .01) during exercise. Forward 
cardiac output achieved during exercise was 14.1 + 5.4 
L/min lower than the 19.6 + 5.7 L/min prior to surgery 
(P — .05), which reflects the suppression of regurgitant 
output. 


COMMENT 


Early valve replacement for aortic insufficiency to pre- 
serve left ventricular function in mildly symptomatic or 
asymptomatic patients remains controversial.’ * Although 
perioperative mortality is now consistently reported to be 
less than 5%, late mortality from progressive le=t ventricu- 
lar failure has been reported to be as great as 2096." 
Although prosthetic devices still bear a definite morbidity 
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Fig 2.—Radionuclide angiocardiograms in 51-year-old man with 
severe aortic insufficiency, illustrating one-year changes in left 
ventricular function observed in patients not operated on. EF 
indicates ejection fraction. 
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Fig 3.—Changes in left ventricular ejection fractions at rest (left, 
not significant) and during exercise (right, P < 02) over one-year 
period in ten patients with aortic insufficiency 


and mortality, delay of valve replacement that permits 
development of irreversible myocardial damage is not 
justified. Therefore, a technique that would sensitively 
detect early myocardial deterioration would aid the opti- 
mal timing of valve replacement for aortic insufficiency. 
Patients with poor left ventricular function measured at 
rest have been identified as a high-risk group for early and 
late mortality.'*"* However, left ventricular dimensions at 
rest do not reflect the dynamic aspect of the heart, and 
isolated hemodynamic measurements in a resting state are 
of unequal clinical usefulness. Hirshfeld et al identified 
resting end-diastolic pressure to be a powerful predictor of 
late survival after valve replacement for aortic insufficien- 
cy.’ O’Toole et al and Clark et al reported that a depressed 
left ventricular function at rest as measured by ejection 
fraction does not affect long-term survival after sur- 
gery.'^'* Recent reports still recommend operation on the 
basis of clinical symptoms, an S3 gallop at auscultation, 
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Fig 4 —Changes in left ventricular end-diastolic volumes while at 
rest (left, not significant) and during exercise (right, not signifi- 
cant) over one-year period in ten patients with aortic insufficien- 
cy. 
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Fig 5.—Radionuclide angiocardiograms in 21-year-old man illus- 
trating effect of valve replacement for aortic insufficiency on left 
ventricular function. EF indicates ejection fraction. 


and heart size by chest roentgenogram or echocardiogra- 
phy." 

In this study, first-transit radionuclide angiocardiogra- 
phy has been used to measure left ventricular function at 
rest and during exercise in 20 patients with severe aortic 
insufficiency. The accuracy of measurements of left ven- 
trieular function by this technique has previously been 
validated in our laboratory.*^'* Accurate quantitation of 
the amount of regurgitation in patients with left-sided 
valvular insufficiency is not presently available using 
radionuclide techniques. Therefore, this study provides 
measurements of left ventricular function as a whole, but 
does not describe changes in regurgitant or forward flow 
as a result of exercise stress. This information will proba- 
bly be available in the near future and provide additional 
insight in the mechanisms used by the heart to increase 
output during exercise. However, measurements of ejec- 
tion fraction and volumes at rest and during exercise 
represent the total workload of the left ventricle and 
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Fig 6.—Effect of valve replacement for aortic insufficiency on left 
ventricular end-diastolic volume while at rest (left, P < .01) and 
during exercise (right, P < .001). 
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Fig 7.—Effect of valve replacement for aortic insufficiency on left 
ventricular ejection fraction while at rest (left, P < .01) and during 
exercise (right, P < .05). 


therefore provide useful information on the functional 
state of the myocardium. 

The group of patients medically treated in this study 
showed an adequate ejection fraction response to exercise 
during the first study. During the follow-up study, this 
response becomes abnormal when compared with the 
response observed in normal persons.'* Over the study 
period, little change occurred in the magnitude of preload 
imposed on the left ventricle by the regurgitant flow or in 
the resting ejection fraction. The fact that left ventricular 
ejection fraction during exercise decreased after a year 
while resting hemodynamics remained relatively constant 
suggests that the exercise measurement provides a more 
sensitive indicator of left ventricular dysfunction. More 
observations will be necessary to document fully the time 
course of this event and to determine its prognostic 
significance. 

Patients who underwent aortic valve replacement in this 
study showed no change in left ventricular ejection frac- 
tion from rest to exercise preoperatively. This abnormal 
response and the older average age of this group suggests 
that these patients were at a more advanced stage of 
disease than the nonoperated group. Despite this less 
favorable response to exercise on the initial study, the 
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study after operation documented no worsening of left 
ventricular dysfunction. Although response to exercise did 
not revert to normal, left ventricular dilation dramatically 
decreased. Previous studies have shown that successful 
surgery resulted in a decrease in left ventricular end- 
diastolic volume and mass.?*? However, measurements of 
ejection fraction or determinations of contractility indices 
show that no improvement occurs at rest after surgery in 
patients with depressed function. ?:72021.2.24 

In the present study, the decrease in left ventricular 
volume load is also demonstrated during exercise. There- 
fore, the left ventricle works at a lower filling volume 
during rest and exercise, and this change is apparent even 
in-the patients with a depressed ejection fraction at rest 
after operation. A decrease in left ventricular size occurs 
within the first postoperative month, with little additional 
change thereafter, but recovery of normal contractility 
may take longer. Although complete reversal of left ven- 
trieular dysfunction is not documented by the data in the 
present study, the follow-up time of one year was relatively 
short and observations over a longer time will be of great 
interest. 
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Discussion 


GILBERT S. CAMPBELL, MD, Little Rock, Ark.—This excellent 
paper reflects the remarkable progress that hasbeen made in open 
heart surgery during the past 27 years. In May 1953, Dr John 
Gibbon closed an atrial septal defect in an 18-year-old woman 
whose cardiopulmonary functions were maintained by his mechan- 
ical heart-lung machine for 26 minutes. 

During the winter of 1954, Drs C. Walton Lillehei and Richard L. 
Varco scheduled open heart surgery on a regular basis, week after 
week, at the University of Minnesota Hospitals. The pioneers in 
cardiac surgery focused on original and innovative surgical tech- 
niques, as well as improvements and refinements in extracorpore- 
al cardiopulmonary support during heart-lung bypass proce- 
dures. 

This paper shows that cardiac surgery has eome of age. Excel- 
lent surgical techniques with virtually no operative morbidity or 
mortality are assumed. The authors used hemodynamic assess- 
ment and measurements to quantitate how much they preserved 
or restored cardiac function. Radionuclide angiocardiography was 
used to measure left ventricular ejection fraction and end-diastolic 
volume at rest and during exercise in patients with aortic insuffi- 
ciency. 

Years ago, many patients who were referred to cardiac surgery 
had minimal myocardial reserve. It is difficult to restore function 
to a worn-out rubber band. Even though the operative mortality 
was low, many times functional improvement was minimal. These 
excellent studies from Duke University demonstrate that cardiol- 
ogists now have enough faith in cardiac surgery and will refer 
patients with significant aortic insufficiency for aortie valve 
replacement rather than to persist with nonoperative manage- 


. ment. 


The first studies with careful hemodynamic assessment in 


patients before and after cardiac surgery were carried out at the 


National Institutes of Health by Drs Glenn Morrow and Eugene 


Braunwald. They showed us all the importance of obtaining hard, 


objective hemodynamic data rather than relying only on subjec- 
tive improvement after corrective cardiac surgery. 
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Atropine is a specific antidote. The recommended dose for 
adults is 0.6 mg (1/100 grain). The recommended dosage in 
infants and children up to 12 years of age is 0.01 mg/kg repeated 
every two hours as needed until the desired effect is obtained, or 
adverse effects of atropine preclude further usage. The maximum 
single dose should not exceed 0.4 mg. Subcutaneous injection of 
atropine is preferred except in emergencies when the intrave- 
nous route may be employed. When Injection URECHOLINE is 
used, a syringe of atropine sulfate should always be available. 
How Supplied: Tablets, containing 5 mg, 10 mg, 25 mg, or 50 mg 
bethanechol chloride each, in bottles of 100 and single-unit pack- 
ages of 100; Injection, 5 mg per ml, is a clear, colorless 

solution, and is supplied in boxes of 6 x 1-ml vials. M S D 





For more detailed information, consult your MERCK 
MSD representative or see full prescribing DOHME 
information. Merck Sharp & Dohme, Division of 

Merck & Co., Inc., West Point, PA 19486 J9URO2(426) 





Clinical Experience 


With Pediatric Microporous Oxygenator 


for Profound Hypothermia 


Robert L. Hardesty, MD; G. Michael Deeb, MD; Bartley P. Griffith, MD; Harvey S. Borovetz, PhD 


€ The Travenol TMO Total Bypass Membrane Oxygenator- 
Pediatric satisfactorily transfers oxygen and carbon dioxide 
under standardized conditions of operation during total high- 
flow bypass at normothermia or moderate hypothermia. This 
oxygenator has not been used at rates of flow less than 1 L/min 
or at temperatures below 23 °C. The current technique requires a 
venous and arterial pump with 5% recirculation to assure that 
pressure in the blood phase does not exceed the pressure above 
' which blood may seep through the adhesive seals into the gas 
envelope. Conventional methods of perfusion were modified for 
use at profound hypothermia (18 °C) with low-flow bypass or 
circulatory arrest. Clinical experience with 22 children, preceded 
by six laboratory experiments, indicates that satisfactory control 
of arterial gases can be achieved and maintained. 

(Arch Surg 115:1355-1358, 1980) 


he Travenol TMO Total Bypass Membrane Oxygena- 

tor-Pediatrie satisfactorily transfers oxygen and car- 
bcn dioxide under standardized conditions of operation 
during total high-fiow cardiopulmonary bypass at normo- 
thermia or moderate hypothermia. This oxygenator has 
nct been used at rates of flow less than 1 L/min or at 
temperatures below 23 ?C. 


MATERIALS AND METHODS 


The Travenol TMO Total Bypass Membrane Oxygenator-Pedi- 
atrie was used during operative repair of congenital cardiac 
defects for which cardiopulmonary bypass and profound hypother- 
mia (18 to 22 °C) with circulatory arrest and low-flow bypass was 
used. Informed consent for the clinical research protocol approved 
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by the Human Rights Committee of Children’s Hospital of 
Pittsburgh was obtained from the parents. 

Gravity drainage (90 cm) to a reservoir and heat exchanger 
provided the head of pressure necessary to circulate blood through 
the oxygenator. Arterialized blood leaving the oxygenator was 
returned to the patient by means of a roller pump. Venous and 
arterial lines were 0.635 cm (0.25 in) in internal diameter (Fig- 
ure). ( 

The prime consisted of 200 mL of fresh-frozen plasma, packed 
RBCs, and a balanced electrolyte solution. Packed RBCs and 
erystalloid were added in the proportion necessary to achieve a 
predicted hematocrit value of 20% to 25% after institution of 
cardiopulmonary bypass. Heparin (20 mg/250 mL of packed RBCs) 
and calcium chloride (450 mg/250 mL of packed RBCs) were added 
to maintain anticoagulation and normocalcemia. During circulato- 
ry arrest, the prime was discarded and replaced with fresh-frozen 
plasma and packed RBCs to which heparin and calcium were 
added. The minimal priming volume was 1 L. 

Profound hypothermia with circulatory arrest was instituted by 
surface cooling to 25 °C and core cooling to 18 °C as measured by a 
rectal thermistor, whereas core cooling alone was used when 
low-flow bypass was used. The flow rates were 2.5 L/sq m/min 
from 37 to 25 °C, 2.0 L/sq m/min from 25 to 22 °C, and 1.0 to 1.5 
L/sq m/min at 18 to 22 °C. During the interval of circulatory 
arrest, blood was circulated at low rates of flow from the arterial 
line through the oxygenator (not shown in the Figure), and the 
flow of gas was terminated to avoid stagnation and drying of 
blood on the surface of the membrane. 


DATA BASE 


Twenty-two patients at Children’s Hospital of Pittsburgh 
underwent procedures to repair (n = 21) and palliate (n = 1) a 
variety of congenital cardiac defects using profound hypothermia 
with circulatory arrest (n = 12; Table 1) and low-flow bypass 
(n = 10; Table 2). Arterial and venous blood gases were obtained 
at temperature ranges of 25 to 18 °C during cooling, 18 to 22 °C 
during low-flow bypass, and 25 to 37 °C during rewarming; all 
were corrected to 37 °C. Single data points in each range were used 
to calculate the mean and SD from the mean. The ages averaged 
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Table 1.—Operative Procedures for Circulatory Arrest 


Schema for use of Travenol TMO Total 
Bypass Membrane Oxygenator-Pediatric 
under conditions of profound hypother- 
mia. 


VACUUM 





Patients 






No. 










Ventricular and atrial septal defects 










Ventricular septal defect 2 2 
Transposition of great vessels with 

subpulmonic stenosis 1 1 
Total anomalous pulmonary venous 

return to portal vein 1 1 





Total anomalous pulmonary venous 
return to vertical vein, pulmonary 
venous stenosis 1 j| 
1 


Truncus arteriosus, type 1 2 
Pulmonary atresia, intact septum 1 1 


Complete endocardial cushion de- 
fect, type C 1 1 


Complete endocardial cushion de- 
fect, partial anomalous pulmonary 
venous return to coronary sinus, 

situs inversus 


Mitral atresia, double outlet right 
ventricle, transposition (atrial sep- 
tectomy and banding) 


Table 2.—Operative Procedures for Low-Flow Bypass 


Patients 
—— 
No. 
No Alive 


Total anomalous pulmonary venous 

return to coronary sinus 1 1 
Complete endocardial cushion de- 

fect, type C 2 1 


Vascular sling : 1 1 
Total : 10 8 
















1 0 
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HEATER 
COOLER 


\ 


PATIENT 


_ RESERVOIR 


7.8 + 6.2 months and 8.8 + 5.2 months and the weights averaged 
5.8 + 1.6 kg and 5.0 + 2.0 kg for the groups with circulatory arrest 
and low-flow bypass, respectively. 


RESULTS 
Circulatory Arrest 


During cooling (25 to 18 °C rectal temperature), the flow 
rates averaged 533 + 98 cc/min; systemic venous Po., 
52 + 33 mm HgD and systemic arterial Po,, 152 + 40 mm 
Hg. During warming (18 to 37 °C), the flow rates averaged . 
692 + 151 cc/min; venous Po,, 37 + 9 mm Hg; and arterial 
Po,, 359 + 44 mm Hg, with a shim pressure of 50 mm Hg. 
The ‘mean hematocrit values were 19% +5% and 
25% + 5%, respectively. Venous Pco, during cooling aver- 
aged 32 + 3 mm Hg, and venous pH averaged 7.37 + 1.10 
when the oxygenator was ventilated at a mean gas flow 
of 2.75 + 0.58 L/min with 3.99% + 0.36% carbon diox- 
ide. Arterial Pco, averaged 30 + 4 mm Hg, and pH aver- 
aged 7.39 + 0.11. As rewarming proceeded, the flow rates 
were 629 + 151 cc/min, when the oxygenator was venti- 
lated with 3.12 + 0.38 ce/min of gas containing 
1.86% + 0.174% carbon dioxide; this resulted in a venous 
Pco, of 40 + 5 mm Hg (pH, 7.39 + 0.08) and an arterial 
Pco, of 31+ 5 mm Hg (pH, 7.48 + 0.10). The time of 
circulatory arrest was 50 + 15 minutes, and the time of 
total cardiopulmonary bypass (cooling and warming) was 
84 + 39 minutes. 


Low-Flow Bypass 


‘During cooling (37 to 18 °C rectal temperature), the flow 
rates averaged 640 + 158 cc/min; hematocrit value, 
21% + 5%; venous Po,, 32 + 12 mm Hg; and arterial Po., 
168 + 18 mm Hg at a shim pressure of 50 mm Hg. The flow 
rates at 18 to 22 °C for 68 + 32 minutes averaged 
333 + 186 cc/min; hematocrit value, 22% + 4%; venous Po., 
20+9 mm Hg; and arterial Po, 164+22 mm Hg. 
Rewarming at a mean flow rate of 690 + 166 ce/min and a 
hematocrit value of 25% + 3% resulted in a venous Po, of 
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Table 3.—Conditions of Operation (Mean + SD) 


Circulatory Arrest 


Cooling, 
25 to 18 °C 
(n = 12) 


Warming, 
18 to 37 °C 
(n = 12) 


Low-Flow Bypass 


Low Flow, 
18 to 22 °C 
(n = 6) 


Flow rate, cc/min 533 + 98 692 + 151 640 + 158 333 + 186 690 + 166 


Venous Po., mm Hg 


Arterial Po., mm Hg 152 + 40 


52 + 33 37 +9 
359 + 44 


32 + 12 20+9 31+5 
168 + 18 164 + 22 290 + 106 


Hematocrit value, % 19+5 25 +5 21+5 22+ 4 25 +3 
Venous Pco., mm Hg 32 +3 40+5 31+4 3444 37+9 


7.37 + 0.10 
2.75 + 0.58 


Venous pH 
Ventilation, _/min* 


Arterial Pco., mm Hg 


Arterial pH- 7.39 + 0.11 


7.39 + 0.08 


1.86 + 0.74 


7.48 + 0.10 


7.49 + 0.11 


7.36 + 0.05 7.39 + 0.05 7.53 + 0.13 





*Ventilation is with 100% oxygen or a mixture of oxygen and carbon dioxide. The shim pressure is 50 mm Hg for all. 


31 + 5 mm Hg and an arterial Po, of 291 + 106 mm Hg 
at a shim pressure of 50 mm Hg. During cooling, the venous 
Pco, was 31 + 4 mm Hg (pH, 7.35 + 0.04) and arterial Pco, 
was 29 + 4 mm Hg (pH, 7.36 + 0.05) by ventilating the 
oxygenator at 2.7 +0.42 L/min of gas containing 
3.7% + 0.79% carbon dioxide. As low flow was maintained, 
the oxygenator was ventilated with 2.6 + 0.58 L/min of 
gas containing 3.9% + 1.94% carbon dioxide to provide 
a venous PCO, of 34+ 4 mm Hg (pH, 7.36 + 0.06) and 
arterial Pco, of 30 + 4 mm Hg (pH, 7.39 + 0.05). Rewarm- 
ing at 690 + 166 cc/min and ventilating the oxygenator at 
3.1 + 0.16 L/min with a mixture of gas containing 
1.4% + 1.2% carbon dioxide produced a venous Pco, 
of 37+ 9 mm Hg (pH, 7.49 + 0.11) and arterial Pco, 
of 29 + 10 mm Hg (pH, 7.53 + 0.18). The total bypass time 
average 131 + 40 minutes, during which 68 + 32 minutes 
was at low rates of flow (1.0 to 1.5 L/sq m/min). 
From the total group, 17 children survived and five did 
. not. No death was attributed to a malfunctioning oxygen- 
ator or to complications related to the cardiopulmonary 
bypass. Mieroembolism was not implicated in any 
instance. 


COMMENT 


The Travenol TMO Total Bypass Membrane Oxygena- 
tor-Pediatric is an accordion-pleated rectangular sandwich 
of interdigitating envelopes for blood and matching ones 
for gas. A total of 1.12 sq m of microporous Teflon 
membrane is folded around a nylon sereen that leaves at 
both ends a region to serve as a blood channel; the edge is 
sealed with silicone rubber. The membrane is reinforced on 
the gas-phase side with polyvinyl chloride-coated fiber- 
glass mesh, and the space for gas flow is bounded and 
stiffened by a coated paperboard sheet. Windows have 
been cut along the edges of these sheets in the area that 
corresponds te the channels for distribution of blood in the 
blood envelopes. The folding process results in two paper- 
board sheets back to back in each gas phase. A “shim” bag 
of polyvinyl chloride surrounds the membrane envelopes on 
three sides. Inflation of this bag by an external source of 
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pressure narrows the blood-phase envelopes. Manifold 
plates for the blood and gas and a rigid case complete the 
unit." i 

A rated oxygen transfer of 170 cc/min occurs at the 
rated blood flow of 3 L/min. The oxygen-transfer rate 
increases with an increase in shim pressure and the 
consequent narrowing of the width of the blood path. The 
rated carbon dioxide transfer is approximately 200 cc/min 
at the rated blood flow of 3 L/min and increases as the 
blood-flow rate increases. An increase of ventilation leads 
to a notable increase in the transfer rate of carbon 
dioxide.'* 

The pressure drop across the oxygenator at the rated 
flow of blood averages 80 mm Hg and increases as the shim 
pressure increases. Increasing blood pressure at the outlet 
of the oxygenator counterbalances in some measure the 
pressure applied by the shim.'* 

The standard condition of operation uses gravity drain- 
age to a venous reservoir, a venous roller pump, an arterial 
reservoir, and an arterial roller pump. The venous pump is 
operated approximately 5% faster than the arterial pump 
so that arterialized blood passes through a recirculation 
line from the arterial to the venous reservoir. The arterial 
pump is necessary under standard conditions of operation 
to keep the pressure head at the inlet manifold and sealed 
edge of the blood envelope below 300 mm Hg. The venous 
pump is necessary because of the high resistance to flow 
across the oxygenator under the usual conditions of opera- 
tion.” 

The oxygenator provides approximately 5 vol% of oxy- 
gen and removes slightly more than 5 vol% of carbon 
dioxide under standard conditions. The standard condi- 
tions are as follows: gas flow rate, 7.5 L/min; venous 
saturation, 60%; venous Pco,, 47 mm Hg; venous pH, 7.40; 
temperature, 37 °C; hematocrit value, 40%; and shim 
pressure, 200 mm Hg. It is designed to operate with 
blood-flow rates up to 3 L/min at normothermia and has 
been used clinically with flows as low as 1 L/min with body 
temperatures ranging from 23 to 37 °C.’ It has not 
previously been used clinically in a circuit using only an 
arterial pump, at rates of flow below 1 L/min, with 
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temperatures below 23 °C, or after periods of circulatory 
arrest. The standard conditions for profound hypothermia 
with low-flow bypass or circulatory arrest are as follows: 
blood flow, 100 mL/min to 1 L/min; gas flow, 2.0 to 4.0 
L/min; venous saturation, much less than 60%; venous PCO,, 
much greater than 47 mm Hg; venous pH, much less than 


7.40; temperature, 18 to 37 °C; hematocrit value, 8% to 34%; 


and shim pressure, 0 to 50 mm Hg. 

At low rates of flow, the transfer of oxygen is adequate 
at a shim pressure of 50 mm Hg. Resistance to flow 
through the oxygenator is reduced most notably by the low 
shim pressure and the consequent wide path of blood; it is 
further reduced by the low blood-flow rate and low hema- 
tocrit value. The increase in resistance due :o the low 
temperature is not so important. Consequently, a gravity 
head of 90 em (70 mm Hg) of pressure is adequate to 
perfuse the oxygenator and a venous roller pump is 
unnecessary. Arterial blood is pumped directly to the 
patient and not through the oxygenator in order not to 
exceed a 300-mm Hg head of pressure at the inlet manifold 
and sealed edge of the blood-phase envelope. 

The transfer of oxygen after circulatory arrest at 18 to 
22 °C for approximately 60 minutes and during the period 
of rewarming is satisfactory even though the venous 
saturation is initially very low. Adequate oxygenation is 
maintained at low rates of flow (1.0 to 1.3 L/sq m/min) 
when the rectal temperature is 18 to 22 ?C. 

Removal of carbon dioxide after about one hour of 
circulatory arrest at 18 to 22 °C and during rewarming is 
more than adequate, so a small percentage of carbon 
dioxide must be used to ventilate the oxygenator to 
maintain normocarbia. The transfer of carbon dioxide is 
such that carbon dioxide must also be added to the 
ventilating mixture during low-flow bypass under condi- 
tions of profound hypothemia. Condensation of water 
vapor in the mieropores and cardboard backing of the 
gas-phase envelope does not occur during cooling, circula- 
tory arrest, or rewarming. This would be evident as a 
decrease in the transfer of carbon dioxide, which did not 
occur. 

The Travenol TMO Total Bypass Membrane Oxygena- 
tor-Pediatric is suitable for use under conditions of pro- 
found hypothermia with cireulatory arrest or low-flow 
bypass (Table 3). Gravity drainage through the oxygenator 
and the use of only an arterial pump from the oxygenator 
to the patient simplifies its application when the rates of 
flow do not exceed 1 L/min. 
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Discussion 


KARL E. KARLSON, Providence, RI: This is an ingenious adapta- 
tion of a membrane oxygenator to low-flow hypothermic perfu- 
sion. I presume they used this oxygenator because of its inherent 
advantages as an oxygenator that does not have an open blood-gas 
interface and because of the great advantage, from the point of 
view of microembolization, that a membrane oxygenator has over 
a bubble oxygenator. 

What they have done, I presume, is used the 1.25-sq m pediatric 
membrane oxygenator and, by dropping the shim pressure, 
widened the blood-flow path to decrease the resistance of blood 
flow through the oxygenator. Therefore, they have used a relative- 
ly higher-capacity oxygenator than they need for the blood flows 
that they are using, and the greater capacity of the oxygenator 
has allowed them to widen the blood path and reduce the 
resistance of flow. 

This oxygenator ventilates very well so that in ordinary perfu- 
sions at rated flows the Pco, will be low unless the gas flow is 
reduced very low or carbon dioxide is added, or both. In our 
experience, we find that if we add carbon dioxide to the gas 
routinely to avoid Pco, that is way too low. 

One of the reasons that we have not used this oxygenator for 
perfusion with infants is that the blood-priming volume of the 
system has been larger than we can achieve with a tiny bubble 
oxygenator setup. You did not tell us what the priming volume is 
for this system, and I will appreciate knowing that very much 
because that has been, in our estimation, one of the limitations of 
this technique. 

It is necessary to keep the oxygenator running all the time. You 
suggested that this was done, but you did not show in your 
diagrams where the shunt for this purpose is during total cardiac 
arrest; there must have been a shunt between the arterial and 
venous lines somewhere there. 

This is an excellent oxygenator. We have used it in several 
hundred perfusions. It ventilates very well, and you have adapted 
it to a low-resistance situation in a very nice way. 

Dr. Harpesty: Dr Karlson, to answer your question specifically, 
the minimal priming volume of the system is 1 L and is more than 
was necessary when we were using the bubbie oxygenator for 
profound hypothermia. As you indicated, during the periods of 
circulatory arrest we do have a shunt in the circuit so that the 
oxygenator is continuously perfused at very low rates of flow, and 
the flow of gas to the oxygenator is turned off. 

This adaptation grew out of a prejudice that we have for 
membrane oxygenators for short-term bypass as a consequence of 
our experience with long-term membrane oxygenation. It was a 
matter of necessity as we approached the Travenol Corporation to 
obtain an infant-sized membrane oxygenator with a microporous 
design, but they did not believe it would be feasible to manufac- 
ture such a device. For that reason we have adapted the circuit in 
the manner that I described. We are very pleased with it. 
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A 12-Year Experience 


With Femorofemoral Crossover Grafts 


Leon S. Dick, MB, BS; Donald K. Brief, MD; Joseph Alpert, MD; Bruce J. Brener, MD; 


Robert Goldenkranz, MD; Victor Parsonnet, MD 


* One hundred thirty-three patients with unilateral iliac artery 
obstruction were treated with crossover femorofemoral grafts 
and followed up for one to 12 years. Cumulative patency was 
73.3% at five years and 63.6% at ten years. There were 17 early 
closures with ten unsuccessful revisions and 22 late failures 
between three and 122 months. Inability to establish adequate 
runoff was the primary cause of early failure, and the progression 
of distal disease was the major cause of late failures. In only five 
cases did progressive disease of the donor artery cause failure 
of the graft. Operative morbidity and mortality were low (6%), and 
the results compare favorably with alternative methods of treat- 
ing unilateral iliac artery occlusions. 

(Arch Surg 115:1359-1365, 1980) 


eo ee (FF) grafts were originally introduced 
as an alternative to aortoiliac reconstruction in high- 
risk patients with unilateral iliac artery disease. There 
was initial skepticism about extending the indications for 
FF grafts since progressive disease proximal to the donor 
artery anastomosis might cause graft failure. Possible limb 
ischemia in the donor side due to a “steal” syndrome and 
projected inferior long-term patency rates when compared 
with aortofemoral grafts were additional reasons for not 
performing this operation in all patients with unilateral 
iliac artery obstruction. 

Good long-term results in the initial group of patients 
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were followed by broadening the indications for FF grafts 
to include younger, better-risk patients.'''* Our experience 
with FF grafts followed up for five or more years com- 
pared most favorably with aortofemoral bypass.? We 
detail our total experience with 133 patients operated on 
over a 12-year period and endeavor to ascertain whether 
good long-term patency rates persist and what caused 
early and late graft failures. 


SUBJECTS AND METHODS 


There were 93 men and 40 women, ranging in age from 42 to 87 
years, with an average age of 63.3 years. Fifty-three patients had 
diabetes and 101 were smokers; 37 were both diabetic and smokers. 
All patients were operated on between 1967 and 1979. 

Arteriography was performed by one of three methods: (1) 
percutaneous needle puncture of the normally pulsatile femoral 
artery with retrograde arteriography; (2) translumbar aortogra- 
phy; or (3) retrograde aortography by the Seldinger technique. 
Initially, intra-arterial systolic femoral artery and brachial cuff 
pressures were measured simultaneously, and a femoral artery 
pressure within 10% to 15% of brachial cuff pressure was consid- 
ered acceptable as a donor side for FF grafts. More recently, aortic 
pressures are determined with the retrograde catheter, which is 
then pulled back to record femoral artery pressure. Any pressure 
drop across the donor artery contraindicates FF bypass. The 
operative technique is basically the one described by Vetto.* 
Intraoperative and postoperative angiograms were obtained when 
indicated. All patients were contacted within two months of this 
study, and graft patency was determined by personal examina- 
tion. 


RESULTS 


Cumulative patency rates for FF grafts were 73.3% at 
five years and 63.6% at ten years. There were eight deaths 
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Fig 1.—Femoral arteriogram (patient in supine position) demon- 
Strates right iliac artery occlusion with normal iliac artery. 


within 30 days of operation (6%). Late patient mortality 
was 18.7% at five years and 29.3% at ten years. The causes 
of death were as follows: cardiac arrest, 23 cases; cancer, 
eight; cerebrovascular accident, four; renal failure, three: 
pulmonary failure, two; and one case each of liver failure 
and embolus. Eleven deaths were due to unknown causes. 
Complications of atherosclerotic vascular disease were the 
leading causes of early and late mortality. 

Indications for operation were disabling claudication, 41 
patients, rest pain, 35, and ischemic ulceration or gan- 
grene, 57. Ninety-two patients had operations for limb 
salvage, with a salvage rate of 82%. There were ten early 
and 22 late failures (Table). Early failure was defined as 
thrombosis of the FF bypass within 30 days of operation 
that persisted despite attempts at revision. There were 17 
closures within a few hours, seven (41%) of which were 
successfully revised and so not included as early failures 
The ten (59%) unsuccessful revisions were counted as early 
failures. Twenty-two late failures occurred between three 
and 122 months. All grafts that failed more than 30 days 
postoperatively were counted as late failures even if 
successful revision was done. Five of the early failures 
were due to inability to establish adequate runoff, despite 
recipient vessel endarterectomy in four patients and con- 
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Fig 2.—Translumbar aortogram (prone position) of patient shown 
in Fig 1, 51 months later, shows left external iliac artery stenosis 
(arrow) with patient femorofemoral graft (arrow). (Note left and 
right sides are reversed compared with Fig 1.) 


comitant femoropopliteal bypass in two of these patients. 
In four other patients, failure was due to the abolition of 
the pressure differential between donor and recipient sides 
by a recipient artery endarterectomy. If intraoperative 
femoral artery pressures had been obtained in these 
patients, it would have been noted that endarterectomy 
alone would have been sufficient and an FF graft was not 
required. Unilateral endarterectomy is an effective way of 
dealing with distal external iliac or common femoral 
obstructions. An FF graft is indicated if the obstruction 
cannot be relieved without dividing the inguinal ligament 
or extending the operation retroperitoneally. The remain- 
ing failure resulted from incorrect patient selection in a 
patient with bilateral aortoiliac disease. This patient was 
an extremely poor risk for an intra-abdominal procedure, 
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Fig 3.—Arteriogram through femorofemoral graft shows left femo- 
ral aneurysm. 


and an FF graft was attempted to salvage a difficult 
situation. 

Distal atherosclerotic progression was responsible for 12 
late graft failures. Advancing donor artery disease was 
seen in an additional five patients. Two of these cases were 
selected without pressure measurements, and unrecog- 
nized inflow stenosis could have contributed to failure. 
Figures 1 and 2 are arteriograms of a 43-year-old man who 
had an FF bypass for disabling claudication secondary to 
right iliac obstruction. Left femoral artery pressure was 
normal. He was readmitted 51 months later with recurrent 
claudication. A second aortogram showed clear-cut pro- 
gression of disease in the left external iliac artery. Despite 
inflow stenosis, the FF graft had remained patent. He had 
successful aortofemoral bypass. 

Major vaseular complications of FF bypass were few: 
superficial infection in one patient and involved graft 
infection in two; false aneurysm, true aneurysm, lympor- 
rhea, and thigh paresthesia, one case each; and hematoma 
in two patients. Figures 3 and 4 are arteriograms of a 
50-year-old woman operated on ten years ago for sympto- 
matic left iliac stenosis. Subsequently, a true aneurysm of 
the left recipient artery developed, which was successfully 
resected. These arteriograms demonstrate long-term 
patency of the FF graft and continued wide patency of the 
donor iliac artery with no progression of disease. This is 
also demonstrated in Fig 5, a ten-year follow-up arterio- 
gram of a 65-year-old man operated on for rest pain. 


COMMENT 


The optimal method of treatment of unilateral iliac 
artery occlusion is controversial. The vascular surgeon 
faced with this problem may elect to do any of the 
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Fig 4.—Translumbar aortogram with patient in prone position 
demonstrates left femoral aneurysm (arrows), patent femorofem- 
oral graft, and wide patency of donor artery (left and right sides 
are reversed compared with Fig 3). 


Fig 5.—Follow-up arteriogram done in patient ten years after 
operation shows that femorofemoral graft is patent; there is no 
donor artery disease. 
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Fig 6.—Cumulative patency rates: aortofemoral vs femorofemoral (F-F) bypass. MASS GEN indicates Massachusetts General 
Hospital, Boston; VA(UCSF), Veterans Administration Hospital, University of California, San Francisco, and NBIMC, Newark 


(NJ) Beth Israel Medical Center. 


following: (1) a bilateral aortofemoral bypass; (2) a unilat- 
eral aortofemoral bypass; (3) a unilateral endarterectomy; 
(4) a unilateral axillofemoral bypass; or (5) an FF bypass. 
Aortofemoral bypass has the advantage of high long-term 
patency rates, but this must be traded off for significant 
morbidity and mortality. It is a major intra-abdominal 
procedure with potential operative jeopardy to the asymp- 
tomatic limb. Compromised sexual function, a bypassed 
asymptomatic and uninvolved iliac artery that flows com- 
petitively with the graft, and potential bowel ischemia are 
other disadvantages. 

Unilateral aortofemoral bypass or endarterectomy has 
the advantage of not disturbing the asymptomatic side. 
Although this procedure results in good early patency 
rates, there is a notable need for reoperation due to 
progressive disease affecting the nonoperated side. Levin- 
son et al reported a reoperation rate of 16.9% on the 
nonoperated side in 65 patients. Their later results also 
showed lower patency rates as compared with patients 


undergoing bilateral aortofemoral bypass during the same 


period. 

Unilateral axillofemoral grafting is a low-risk procedure 
that does not jeopardize the unaffected limb. The long 
graft is prone to thrombosis, with a substantial early 
failure rate and poor long-term patency rates. This opera- 
tion should be restricted to patients with a prohibitive risk. 
This procedure does have improved patency rates with the 
addition of a crossfemoral component. 

In 1972, based on low mortality, minimal morbidity, and 
good long-term patency rate, it was believed that FF 
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bypass was the operation of choice in both good- and 
poor-risk patients with unilateral iliac artery obstruction.* 
Davis et al also arrived at the same conclusion. Both 
groups later reaffirmed their position. Early in the 
experience with FF grafts, DeBakey questioned the con- 
clusion that FF grafts should be used in all patients with 
unilateral iliac artery obstruction because he believed that 
graft failure would occur from progression of disease in the 
donor artery.'* 

Our results and those from other series suggest that the 
steal phenomenon, a feared complication of crossover FF 
grafts, does not occur in the absence of donor limb stenosis. 
Vetto noted that some of his patients had atherosclerotic 
disease on the donor side, but successful FF bypass could 
be done in the presence of hemodynamically insignificant 
disease in the donor iliac artery.* Good long- and short- 
term results were obtained as long as the intra-arterial 
femoral artery pressure on the donor side was within 10% 
to 15% of brachial cuff pressure.*'* Larger differences in 
pressure were thought to indicate marked donor artery 
stenosis. McDonald et al reported a case where FF bypass 
was done on a patient with an arteriographically normal 
donor artery, while 20 mm Hg gradient was found on 
simultaneous radial and femoral pressure measurements 
at operation. Postoperatively, there was a 50 mm Hg 
decrease in the donor ankle pressure, but fortunately there 
were no clinical symptoms in that limb.* This case is 
ilustrative of the potential for hemodynamic problems 
when FF bypass is done in the presence of substantive 
donor iliac artery stenosis. 
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The preferred way to evaluate inflow stenosis is the 
method used over the last five years. The arteriographic 
catheter is advanced to the aorta, and pressures are 
recorded as the tip is pulled back to the femoral level. Any 
drop in pressure is important, in that the stenosis must be 
at least 70% to produce a pressure difference. The degree of 
stenosis can also be assessed by inducing reactive hyper- 
emia or by exercising the limb. Femorofemoral bypass in 
the face of any pressure differential across the donor 
artery should be restricted to patients being operated on 
for limb salvage in whom no other procedure would be 
tolerated. In all others, the inflow stenosis may be abol- 
ished by performing intraluminal balloon catheter angio- 
plasty or an alternative procedure. Flanigan et al” found 
the poorest results in patients with greater than 50% 
stenosis of the donor artery and especially in patients with 
donor artery disease associated with recipient limb outflow 
disease. 

The steal phenomenon has been analyzed by several 
investigators.*'*'' Clinically notable steal syndromes are 
rare in FF bypass patients. There were none in this series 
of patients. It has been shown experimentally and clinical- 
ly that a properly selected and performed FF bypass 
results in an approximate doubling of flow through the 
donor artery.*'* Mannick and Maini found similar results 
using an electromagnetic flowmeter during surgery.” 
These results agreed with those found experimentally by 
Ehrenfeld and colleagues.’ If the donor artery has marked 
disease, it may be unable to provide increased blood flow 
during exercise, leading to steal or graft failure. Trimble 
and associates’ and Sumner and Strandness? concluded 
that donor iliac artery stenosis is the most important factor 
contributing to a steal syndrome and that this is more 
frequent in the presence of concomitant donor outflow 
disease. However, even in this setting clinical symptoms 
are infrequent. 

Cumulative graft patency and limb salvage in this series 
of 133 patients have been good. The five- and ten-year 
patency rates compare favorably with those reported for 
aortofemoral bypass by others (Fig 6). Late failures 
were due predominantly to progression of disease in the 
recipient outflow tract. Since this is the major cause of late 
failure, the results would be expected to be the same 
whether the inflow was provided by the aorta or the 
contralateral iliac artery. 

Late failures due to progressive inflow stenosis have 
occurred in this and other series, but these are rare, and 
long-term patency rates remain good. Proper case selection 
using intra-arterial pressure measurements on the donor 
artery should decrease the frequency of this occurrence. It 
has been postulated that the increased flow in the donor 
vessel may protect against progressive atherosclerosis.’ 
This postulate is still unproved, but the incidence of disease 
on the contralateral iliac artery following FF bypass 
continues to be much less than might have been expected 
from reports of progressive stenosis of the “uninvolved” 
side following unilateral iliac reconstruction. The incidence 
of progressive donor disease, five of 133 patients (3.8%), is 
significantly less than the incidence of contralateral dis- 
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ease reported by Levinson et al" following unilateral 
aortofemoral bypass, 11 of 65 (16.9%) (P — .01), although 
the two groups of patients may not be identical. Revision 
of FF bypass was attempted in five patients following late 
failure. It was successful in four cases. Eight patients had 
bilateral aertofemoral bypass after late failure of FF 
bypass, showing that FF bypass does not preclude later 
alternate reconstruction. 

Early failures were usually due to unsatisfactory runoff. 
The importance of providing adequate runoff has been 
stressed by numerous authors as well as by our- 
selves.'5:52-?* Tt is necessary to examine the outflow tract 
at operation and to do an extensive profunda endarterec- 
tomy or femoropopliteal bypass whenever necessary to 
prevent earty graft failure. Another group of failures was 
attributed to an absent pressure differential across the 
stenosis so that the FF graft was faced with competitive 
inflow. If endarterectomy on the recipient artery removes 
the stenotic lesion, FF bypass is not necessary. 

Predominance of left-sided lesions in unilateral iliac 
disease continued in this series of patients. Shah and 
associates studies this at autopsy and concluded that the 
wider angle of take off of the right iliac artery and the 
larger radius of curvature of the left iliac artery accounted 
for the difference; it was more marked in men than in 
women.” In this series of patients, the left iliac artery was 
symptomatie in 60% of patients, this being statistically 
significant (P < .025). This ratio of left- to right-sided 
symptomatology was the same for both men and women. 

The operative mortality in FF grafts is low. In the 
literature, the range is from 0% to 15%, the difference most 
likely being due to patient selection; some surgeons restrict 
FF graft to high-risk patients in whom higher mortality is 
to be expected. The technique of balloon catheter dilation 
may be performed as an adjunct to FF bypass in selected 
patients with bilateral disease. Balloon catheter dilation 
might be done on the donor side followed by an FF bypass. 
This latter approach was originally suggested by Porter et 
al: 

The conclusions that may be drawn from this study are 
limited by the fact that there are few ten-year survivors. 
The reasons for this are two. The operation was originally 
devised for poor-risk patients who had a poor long-term 
prognosis. Isolated unilateral iliac artery stenosis is rela- 
tively uncommon, averaging only 11 cases per year in this 
series. As the series grows and good-risk patients who will 
survive ten years are included, more meaningful informa- 
tion will be ebtained. 


The statistica! calculations were performed by George Myers, PhD. 
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Discussion 


FRANK H. Leeps, MD, San Francisco: Even though in October 
1952 Dr Freeman and I reported the first FF crossover graft, I 
confess a prejudice against the operation as a routine measure. It 
seems to me that blood runs better in a straight line. My concerns 
at the time were two: first, because of the curvature required of 
the graft, long-term patency would not be possible; second, 
progressive proximal inflow occlusion of the donor arzery would be 
a problem. I am glad to acknowledge that I was wrong. 

Dr Dick and associates addressed themselves to the altered 
natural history of the donor artery, and I must confirm that it is 
different. In the days when unilateral iliac thromboendarterec- 
tomies were common, I found an almost 50% incidenee of progres- 
sive atherosclerotic stenosis in the so-called uninvolved iliac artery 
in a five-year follow-up. It still puzzles me as to why the natural 
history is so different in the crossover grafts vs the unilateral iliac 


endarterectomies. I did not measure gradients at that time and - 
may have missed many substantial stenoses at the time I oper- - 


ated. 
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It is hard for me to believe that the increased rate of flow 
protects it. Do the authors have any other theories as to what may 
be protecting the inflow artery, or is it just better selection? 

PRESTON FLANIGAN, MD, Chicago: Dr Dick and his colleagues 
have shown relatively good long-term patency in a group heavily 
weighted with limb salvage cases. They have nicely delineated the 
causes of early and late graft failure and have shown, among other 
things, that proper selection is very important for long-term 
success. With this procedure, as with others, success should not be 
based on graft patency alone but also on hemodynamic and 
symptomatic improvement. 

Two years ago before this society, we presented angiographic 
and Doppler pressure criteria for the proper selection of patients 
for this procedure. At that time, our group, as well as others, were 
measuring common femoral intra-arterial pressure as an addition- 
al criterion. An abnormal femoral pressure at rest should preclude 
an FF bypass, but a normal pressure does not necessarily ensure 
success, as vasodilation with exercise may result in a marked 
pressure drop. To confirm adequacy of the donor vessel, particu- 
larly if the operative indication is claudication, one must provide 
evidence of stable pressure and increased flows with vasodilation. 
This may be done preoperatively in the vascular laboratory by the 
simultaneous recording of intra-arterial pressure and mean Dop- 
pler velocity at the common femoral level in response to exercise, 
reactive hyperemia, or the intra-arterial injection of papaverine 
hydrochloride. 

For example, one of our patients had a normal resting femoral 
artery pressure and what appeared angiographically to be a 
suitable donor vessel, yet "stress" testing revealed a substantial 
pressure drop with papaverine injection while simultaneously 
measured femoral artery velocity increased and brachial artery 
pressure remained stable. 

Since mid-1978, we have employed these selection criteria in all 
patients being considered for FF bypass. Of the 34 procedures 
performed since that time, we have had no early failures. Three 
late hemodynamic failures occurred, one because of subintimal 
hyperplasia at the donor anastomosis and two because of progres- 
sion of femoropopliteal occlusive disease. All grafts have remained 
patent except for one late thrombosis that occurred in a patient 
subjected to multiple groin punctures on a medical service for the 
purpose of arterial blood gas analysis. 

We agree with the conclusions of the authors. We believe that 
the availability of good selection criteria, the relative lack of donor 
artery disease progression, the avoidance of iatrogenic sexual 
impairment, and the demonstrated long-term durability of this 
procedure make FF bypass the procedure of choice for unilateral 
iliac artery occlusive disease in appropriate patients. 

Joun A. Mannick, MD, Boston: Our experience with FF bypass 
has been similar to that of Dr Dick and associates. A small series of 
about 90 of these grafts, followed up for a similar period of time, 
has yielded a cumulative five-year patency of about 80%. This is, 
however, about 10% less than the cumulative patency for aorto- 
femoral grafts on our service performed over a similar period. 

Now, the numbers of FF grafts at the five-year interval are 
numerically small enough so that the difference between their 
patency and that of aortofemoral grafts is not yet statistically 
significant. However, the patency of aortofemoral bypass grafts is 
numerically superior in the long run and causes a little concern, I 
think, about the routine application of FF grafting to good-risk 
patients who have the proper vascular anatomy. These patients, of 
course, can undergo aortofemoral bypass with minimal risk, and if 
you do an end-to-end proximal anastomosis between the graft and 
the aorta, as is customary on our service, there is no competition 


- for flow between the graft limb and the normal iliac artery of the 
host. 
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On the other hand, you don’t lose much by performing an FF 
graft, which has about the same morbidity as a herniorrhaphy. If 
the graft fails, it can be replaced by an aortofemoral graft without 
having to do the abdominal part of the operation in a previously 
operated-on field. Further, we have yet to lose a limb or a life from 
sepsis from an FF graft. whereas sepsis of an aortofemoral graft, 
though uncommon, certainly places the patient's life in jeopardy. 
Nevertheless, what to do with these good-risk patients is still 
unclear in my mind and I am not sure that I am prepared to do 
what I did a few years ago and wholeheartedly endorse the 
application of FF grafting to these patients. 

We have seen a few bad-risk patients whose disease was far 
enough advanced that eommon femoral and superficial femoral 
arteries were both occluded on the recipient side, and the logical 
place for the distal anastomosis of the FF graft was in the 
profunda, an inch or more below its origin. Under these circum- 
stances, we have found that plastic grafts, even 6-mm grafts, have 
a high incidence of fibrointimal hyperplasia distal to the distal 
anastomosis. We have noted that vein grafts work much better 
under these cireumstanees and wonder if Dr Dick et al have had 
similar experiences. 

DR Dick: We are well aware of Dr Leed's prior warning when we 
presented our earlier results and we are glad to see that he may 
have been overly pessimistic in his prediction. We think that if 
pressure measurement :n the donor iliac artery had been done in 
patients who had had apparent unilateral reconstruction, hemody- 
namically notable stenosis might have been uncovered. We have 
found in our studies of FF bypass grafts that there can be 
hemodynamically notable stenosis even in the presence of a 
normal monoplane angiogram. We have no other theory to explain 
the protection of the donor iliac artery in FF bypass except that 
there must be some relationship to the doubling of flow in the 
donor artery. 
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We are also aware of Dr Flanigan's work on the hemodynamic 
eriteria for selection of candidates for FF bypass and are in the 
process of evaluating some of his methods. At present, at the time 
of angiography, we measure the distal aortic pressure and pull the 
catheter back to measure the donor femoral artery pressure as 
well. 

There are numerous criteria for selection of patients. Estima- 
tion of the quality of the donor artery flow has included simple 
palpation of the femoral pulse, a limit of 10% to 15% difference 
between the donor femoral pressure and brachial cuff pressure, 
measurement of aortic root pressures, and the response to reactive 
hyperemia, papaverine injection, and exercise. Again, the method 
that we have been using recently is direct measurement of the 
distal aortie pressures and femoral artery pressure on the donor 
side. Any pressure differential usually suggests that the operation 
not be done. 

A 6% mortality is high. In the report, we stated that the 
mortality for FF bypass in different series ranged from 0% to 15% 
and we think that this reflects case selection. Those who use this 
operation only in high-risk patients will have higher mortality, but 
clearly it is possible to do FF bypass with very low mortality and 
morbidity. : 

We realize that there are only a few patients being followed up 
to ten and 12 years. We had only six patients followed up that long. 
On reviewing the article of Drs Mannick and Maini on aortofemo- 
ral bypass, we found that there were only 18 limbs at risk at that 
time. The only comment we can make is that soon we will be able 
to get better and more meaningful data. Femorofemoral bypass in 
the good-risk patient does not preclude later alternate reconstruc- 
tion, so we feel comfortable in offering this operation tó such 
patients. We have been using expanded Teflon (Goretex) grafts in 
those patients with profunda stenosis and have not been using the 
saphenous vein recently. Maybe we should be. 
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Profundapopliteal Collateral Index 


A Guide to Successful Profundaplasty 


Clark H. Boren, MD; Jonathan B. Towne, MD; Victor M. Bernhard, MD; Sergio Salles-Cunha, PhD 


* The response to profundaplasty was evaluated in 232 limbs 
(163 patients) and correlated with segmental pressures and 
operative flow measurements. Of 150 limbs operatec on for rest 
pain or ischemic necrosis, an inflow procedure (acrtofemoral, 
femorofemoral, etc) combined with profundaplasty was success- 
ful in achieving limb salvage in 80 of 96 limbs (83%), but after 
profundaplasty alone only 26 of 54 limbs (48%) were salvaged. 
Using segmental pressure measurements, an index of the 
resistance of the profundapopliteal collateral system (PPCI) was 
calculated from the segmental pressure decrease across the 
knee, and demonstrated an inverse correlation with circulatory 
improvement. When profundaplasty was performed alone, suc- 
cessful limb salvage was associated with a mean PPCI of .18, 
compared with .46 in the group with unsatisfactory results. The 
PPCI is an accurate predictor of the hemodynamic potential of 
the geniculate collaterals and is useful in the selection of 
patients for profunda repair. 

(Arch Surg 115:1366-1372, 1980) 


rofundaplasty is an effective and time-tested opera- 

tion for the management of lower-extremity ischemia. 
Previous studies'-* have consistently demonstrated that in 
patients with superficial femoral artery occlusion, relief of 
stenosis in the proximal portion of the profunda is accom- 
panied by a significant increase in lower extremity blood 
flow and resolution of ischemie symptoms. An inflow 
procedure with profundaplasty (IP) gives a high likelihood 
of success. However, profundaplasty alone (PA) is less 
likely to effectively relieve ischemic symptoms.°-” In fact, 
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when PA is performed for limb salvage, it fails as often as 
it succeeds." 

The role of profundaplasty needs to be defined more 
clearly. The success of this procedure depends on the 
capacity of the profundapopliteal collateral bed to increase 
peripheral flow in response to an increased head of pres- 
sure, and on the adequacy of the popliteal-tibial bed to 
accept increased flow. The operation fails when it is 
inappropriately selected for patients who have an inade- 
quate profundapopliteal collateral bed. A femoral distal 
bypass is a preferred alternative operation for these 
patients. 

This problem was addressed in a report by Mitchell et 
al," who established arteriographie criteria for the selec- 
tion of patients. We analyzed the results in a large number 
of profundaplasties to establish hemodynamic criteria for 
successful profunda repair. We have partieularly focused 
on the initial results as they reflect the appropriateness of 
the operation in solving the patient's problem. Segmental 
pressure measurements and operative flow studies were 
analyzed in an attempt to define more clearly those 
patients who would benefit from the operation. Since late 
failure of profundaplasty is due to failure of the graft 
material or progression of disease, it will be the subject of a 
subsequent report. 


MATERIALS AND METHODS 


The records of 163 patients who underwent 232 profundaplasties 
at the Milwaukee County Medical Complex and the Veterans 
Administration Hospital, Wood, Wisc, during the period 1971 to 
1979 were reviewed. The operations were evaluated in two catego- 
ries: IP and PA. The IP group consisted of patients who received 
profundaplasties combined with a standard aortofemoral, femoro- 
femoral, or axillary-femoral graft, as well as reconstructions 
combined with thrombectomy of an occluded limb of an aortofem- 
oral bypass graft. The indications for revascularization were 
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Determination of segmental pressure gradient indices from pre- 
operative segmental pressure measurements. CG denotes com- 
bined gradient index; PPCI, profundapopliteal collateral index; 
TG, tibial gradient index; AK, above-knee pressure; BK, below- 
knee pressure; HT, high thigh; and AP, ankle pressure. 


either incapacitating claudication, or limb salvage defined as rest 
pain or necrosis. 

Details of the operative technique have been previously de- 
scribed." After exposure and clamping of the femoral vessels, an 
arteriotomy was made in the common femoral artery and carried 
down the profunda beyond the most distal extent of disease. An 
endarterectomy was performed if the luminal surface was ulcer- 
ated or irregular. The profunda arteriotomy was routinely closed 
with a patch of autogenous vein, endarterectomized superficial 
femoral artery, or a synthetic graft. For purposes of analysis, the 
length of the profundaplasty was divided into short (< 2 cm), 
standard (8 em, or beyond the lateral circumflex branch to the first 
perforator) and extended (> 8 em or beyond the first perfora- 
tor). 

Profundaplasty, performed for relief of claudication, was 
judged to be a success if the patient reported improvement in his 
walking distance at the time of a follow-up visit and demonstrated 
an increase in the ankle brachial pressure index of at least .1. 
. Profundaplasty was considered successful in the limb-salvage 
category if rest pain was relieved, necrotic lesions healed sponta- 
neously or with minor amputations, and amputation above the 
knee (AK) or below the knee (BK) was avoided. If a subsequent 
distal bypass was needed to achieve these ends, the profundaplas- 
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ty was considered to be a failure. The ability of profundaplasty to 
lower the amputation level from AK to BK was analyzed separate- 
ly. Thus, all of the profundaplasties were labeled either successes 
or failures. 

Preoperative segmental pressure measurements were available 
in 134 limbs. The pressure decrease across each segment of the 
extremity, which reflected the resistance of that collateral bed, 
was calculated and expressed as a segmental pressure gradient 
index (see Figure). The combined gradient (CG) index is equal to 
the total fractional pressure decrease from above the knee to the 
ankle and is expressed as follows: (AK — AP)/AK, where AK 
indicates above-knee pressure and AP, ankle pressure. The poplit- 
eal gradient index, which will subsequently be referred to as the 
profundapopliteal collateral index (PPCI), is expressed as the 
fractional pressure drop across the knee: (AK — BK)/AK, where 
BK indicates below-knee pressure. The tibial gradient (TG) index 
is similarly expressed as follows: (BK — AP)/BK. 

These segmental pressure gradient indices in each category of 
profundaplasty were compared and correlated with early results. 

Intraoperative flow measurements were obtained after profun- 
daplasty in 55 patients with an electromagnetic flowmeter. The 
flow probe was placed directly over the common femoral artery or 
on the limb of the prosthetic graft. Mean baseline flow was 
measured and expressed in milliliters per minute. Papaverine 
hydrochloride, 10 to 20 mg, was administered intra-arterially and 
flow measurements were repeated. Results of flow measurements 
in each category of profundaplasty were compared. The data were 
statistically analyzed using the x? and Student's t tests to compare 
results and determine statistical significance. 


RESULTS | 


Of the 232 profundaplasties that comprised the total 
study group (Table 1), 163 were IPs and 69 were PAs. Limb 
salvage was the indication for operation in 96 extremities 
(59%) in the IP group and 54 limbs (78%) in the PA group. 
Approximately one quarter of all the profundaplasties in 
both groups were performed in extremities of diabetic 
patients. 

Operative techniques used are given in Table 2. Those 
patients who underwent PA required a longer repair, with 
autogenous pateh materials more commonly used. There 
were seven deaths in 197 operations, for an overall opera- 
tive mortality of 3.5%. Forty-one complications were 
encountered in 33 patients: seven cases of thrombophlebi- 
tis, six of lymphocele, three of wound infection, three of 
hematoma, three of foot drop, three of thrombosis, three of 
myocardial infarction, two of pulmonary embolus, two of 
cerebrovascular accident or transient ischemic attack, and 
nine of miscellaneous disorders. 

Of those patients undergoing profundaplasty for claudi- 
cation, the conditions of nearly all were subjectively 
improved at the time of early follow-up (Table 3). However, 
only 45 of 65 patients (69%) in whom ankle pressures were 
available preoperatively and postoperatively manifested 
an increase in the ankle brachial index greater than .10 
over the preoperative value. There was no operative mor- 
tality in this group. ABK amputation was necessary in one 
extremity operated on for claudication. This patient under- 
went aortofemoral bypass with bilateral profundaplasties 
for severe ischemia of the contralateral extremity. He was 
found at the time of operation to have aortic and common 
iliac artery aneurysms, as well as severe occlusive disease. 
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Postoperatively, severe ischemia of both lower extremities 
developed that was thought to be due to intraoperative 
atheroembolism. A distal bypass was performed success- 
fully in the extremity operated on for limb salvage, but 
was not feasible in the extremity operated on for claudica- 
tion because of diffuse occlusive disease in the runoff 
vessels. This represented the only amputation that was 
required after a profundaplasty performed for claudica- 
tion. |j 

Limb salvage was achieved in 83% of the limbs after IP, 
in contrast with 48% after PA (P « .005) (Table 4). Major 
amputation was required in 8% of the IP group and 41% of 
the PA group. Sixty percent of the amputations were BK. 
Diabeties fared less well in all categories, although this 
difference was not statistically significant. 

Operative flow measurements were obtained in 55 
patients (Table 5) and were compared for the IP and PA 
groups. Mean baseline flow after an IP was 238 mL/min, in 


Table 1.—Preoperative Information 









Inflow 
and Profunda- 
Profunda- plasty 
Total, plasty, Alone, 
No./% No./% No./% 
(N = 232) (N = 163) (N = 69) 


















Indications 
Claudication 82/35 67/41 15/22 
Limb salvage 150/65 96/59 . 54/78 
Diabetic 59/25 39/24 20/29 
Nondiabetic 173/75 124/76 49/71 





Table 2.—Operative Technique 


Inflow / 
and Profunda- 
Profunda- plasty 
plasty, Alone, 
No./% No./% 


Length 
Profundaplasty 


Short 

Standard 
Extended 
Unknown 


Material 
Dacron 


103/44 





*SFA indicates superficial femoral artery. 


i Table 3.—Results—Claudication i 
Inflow and Profundaplasty Alone, 


Total, No. (%) 
81/82 (99) 







Clinically improved 
Ankle brachial index increased 
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>.10 over preoperation s 45/65 (69) 39/55 (71) 6/10 (60) 
Amputations 1 (1.2) 1 (1.5) j : 0 (0) 





contrast with 162 mL/min after PA. This difference was 
statistically significant (P — .05). After the administration 
of papaverine, flow rose to 499 mL/min in the IP group and 
427 mL/min after PA (not significant). 

Flow measurements were compared for profundaplas- 
ties performed for limb salvage to those performed for 
claudication. In the IP group, the baseline flow after an 
operation for limb salvage was 189 mL/min, which rose to 
399 mL/min after administration of papaverine. In con- 
trast, patients with claudication who underwent an IP had 
a mean baseline flow of 319 mL/min, which rose to 664 
mL/min after administration of papaverine. Thus, the 
amount of measurable flow after IP paralleled the degree 
of ischemia. The differences between limbs with claudica- 
tion and those in the limb salvage category were statisti- 
cally significant for both the basal and papaverine- 
augmented measurements (P — .01). In the PA subgroup, 
there was no difference in basal flow between claudicants 
and limb salvage patients, and although the papaverine- 
augmented flow was higher in patients with claudication, 
the difference was not statistically significant. 

Although flows were generally lower in limbs later found 
to have an unsatisfactory result, too few measurements 
were performed to achieve statistical significance. The 
length of the profundaplasty did not alter the amount of 
blood flow, as mean values were the same for both standard 
and extended profundaplasties. 

The segmental pressure gradient indices were analyzed 
in an attempt to explain the difference in flows and results 
between the IP and PA groups. In Table 6, the indices for 
the IP and PA groups are compared for limbs with 
equivalent degrees of ischemia (ie, limb salvage or claudi- 
cation). The only significant difference between the IP and 
PA groups was the decrease in pressure across the tibial 
segment, which was statistically significant in patients 
operated on for limb salvage (P — .02). Thus, patients in 
the PA group had significantly more tibial occlusive dis- 
ease than those in the IP group. We did not identify any 
difference in the PPCI between these groups. 

The segmental pressure gradient indices of patients 
with claudication were compared with the indices of 
patients operated on for limb salvage. The results are 
given in Table 7 for patients with equivalent levels of 
disease (ie, IP or PA). In the IP group, the most significant 
difference between limbs with claudication and severe 
ischemia was in the PPCI (P < .001). Similarly, in the PA 
group, the average PPCI for limbs with claudication was 
.13, compared with .32 in the limb-salvage group (P < .05). 
The difference in the CG index can be attributed to the 







Profundaplasty, No. (%) — 
66/67 (99) — 


No. (%) 
15/15 (100) 
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Profunda- 
plasty 
Alone, 
No./% 


Profunda- 


plasty, 
No./% 


106/71 80/83 
44/29 16/17 


Success 
Failure 


Amputation 
Below knee 


Above knee 


Table 5.—Flow Measurements* 


Basal, Augmented, 
mL/min mL/min 












Inflow and profundaplasty 
(N = 37) 238 499 


Limb salvage (N = 23) 
Success (N = 20) 
Failure @N = 3) 120 280 
Claudication (N = 14) 
Standard (N = 18) 
‘Extended (N = 6) 
Profundaplasty alone (N = 18) 
Limb salvage (N = 13) 
Success (N = 11) 
Failure (N = 2) 190 365 
Claudication (N = 5) 
Standard (N = 11) 
Extended {N = 5) 






















*Relevant statistical comparisons were made and the following were 
found to be statistically significant: inflow and profundaplasty (IP) vs 
profundaplasty alone (PA) (basal flow), P < .05; IP-success vs PA-success 
(basal flow), P < .05; IP-limb salvage vs IP-claudication (basa! flow), 
P < .01; IP-limb salvage vs IP-claudication (augmented flow), P < .01. 


popliteal component, as there was no difference in the TG 
index. 

The most important predictor of success or failure after 
PA for limb salvage was the PPCI (Table 8). Successfully 
revascularized limbs had a mean PPCI of .18, compared 
with .46 in those limbs that were not salvaged by the 
operation (P — .01) The PPCI in the IP group showed the 
same correlation, but did not reach statistical significance. 
The TG index was not significantly different between the 
two groups. The higher the PPCI, the more likely was the 
operation to fail (Table 9). Thus, six patients in the PA 
group had a PPCI greater than .50 and all failed to be 
benefited by profunda reconstruction. In the IP group, the 
PPCI was not as reliable a predictor of outcome. 


COMMENT 


Since the initial description of profunda reconstruction 
in 1961,??* many reports have appeared that describe its 
effectiveness. Success varies between 20% and 100% in 
patients with claudieation.'*"* When performed limb for 
salvage, profundaplasty is effective in 3395 to 86% of all 
instances.*"" Apparently, results are better when the oper- 
ation is combined with an inflow procedure,* in nondiabet- 
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Table 6.—Segmental Pressure Gradient Index, Inflow 
and Profundaplasty (IP) vs Profundaplasty Alone (PA) 


Combined Popliteal Tibial 
Gradient Gradient Gradient 
Index Index Index 


Limb salvage 
IP (N = 39) 
PA (N = 35) 
Significance 

Claudication 
IP (N — 50) 
PA (N = 10) 
Significance 





Table 7.—Segmental Pressure Gradient Index, 
Limb Salvage vs Claudication 


Combined Popliteal Tibial 
Gradient Gradient Gradient 
Index Index Index 


Inflow and profundaplasty 
Claudication (N — 50) 


Limb salvage (N — 39) 
Significance 


Profundaplasty alone 
Claudication (N = 10) 


Limb salvage (N = 35) 
Significance 


« .001 


Table 8.—Segmental Pressure Gradient Index, 
Limb Salvage—Success vs Failure 


Combined Popliteal Tibial 
Gradient Gradient Gradient 
Index Index Index 


Inflow and profundaplasty, 
limb salvage 
Success (N = 32) 
Failure (N = 7) 
Significance 
Profundaplasty alone, 


limb salvage 
Success (N = 18) 


Failure (N = 17) 
Significance 





Table 9.—Segmental Pressure Gradient Index, 
Limb Salvage (% Success) 


Inflow and 
Profundaplasty, 
No. (%) 


Profundaplasty 
Alone, 
No. (%) 
Combined gradient index 
.75-1.0 5/7 (71) 
7/8 (88) 
13/17 (76) 
7/7 (100) 


Popliteal gradient index 
45-1.0 


1/6 (17) 
5/12 (42) 
8/13 (62) 
4/4 (100) 


5/7 (71) 
1/2 (50) 
8/8 (100) 
18/22 (82) 


0/4 (0) 


6/11 (55) 
12/18 (67) 
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IREEN Lira dn 


Te ay 


ics," and in the absence of digital or foot gangrene.” 
Mitchell et al” described successful limb salvage in 50% of 
all patients after PA. Our results agree, and further 
emphasize the need for better patient selection. 

It is widely held that the adequacy of the profundapoplit- 
eal collateral system, as well as the severity of the tibial 
disease, are the most important determinants of success of 
profundaplasty. A diseased collateral bed offers high 
resistance to blood flow and precludes successful profunda 
reconstruction. A reliable indicator of the amount of 
resistance of any vascular bed is the pressure decrease that 
occurs across the vessels themselves. Although we are 
unable to measure the amount of resistance directly, we 
used the PPCI to estimate the resistance of the profunda- 
popliteal collaterals. Similarly, the pressure decrease from 
the knee to the ankle was used to estimate the resistance of 
the tibial vessels. The PPCI was found to correlate well 
with results of isolated profundaplasty when performed 
for limb salvage: the higher the PPCI, the less likely was 
the profundaplasty to be successful. Surprisingly, the TG 
index was not useful in predicting success or failure. 
Although many of the patients undoubtedly had severe 
tibial occlusive disease, the most important determinant of 
success or failure for isolated profundaplasty performed 
for limb salvage was the status of the profundapopliteal 
collaterals rather than the amount of tibial disease. 

Operative flow measurements after reconstruction and 
the segmental pressure gradient indices provide some 
interesting physiologic correlations. The volume of flow 
after an IP (238 mL/min) was higher than that after PA 
(162 mL/min) and is similar to the flows measured by 
Cotton et al'—ie, 279 mL/min and 163 mL/min, respective- 
ly. The difference in the segmental pressure gradient 
indices was greatest for the tibial segment, which confirms 
the widely held belief that the difference in the results 
between the IP and PA groups lies in the severity of the 
tibial disease present in the patient undergoing PA. In 
other words, blood flow is greater and results zre better 
when an inflow procedure is required in addition to the 
profundaplasty, because the degree of tibial occlusive 
disease is less than in those patients who need an isolated 
profundaplasty. 

The volume of flow after an IP was higher ir patients 
with claudication (319 mL/min) than those patients in the 
limb salvage category (189 mL/min). When we examined 
the segmental pressure indices to explain this difference, 
the most significant pressure decrease occurred across the 
popliteal segment, which suggests that increased 
resistance across the profundapopliteal collateral bed in 
patients operated on for limb salvage accounted for the 
lower operative flows than were found in patients with 
claudication. The TG index was the same anc did not 
account for the difference in flows. This agrees with the 
data of Morris-Jones and Jones,” who noted in reviewing 
the arteriograms of patients after profundaplasty that the 
most significant difference between limbs with claudica- 
tion and severe ischemia was in the quality of the collateral 
bed in the thigh. 

It is of interest that measureable flow with extended 
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Below-Knee Pressure 
(Prior to Profundaplasty), 
mm Hg 


Amputation Level 


Below-knee amputations 
Inflow and profundaplasty 


Profundaplasty alone 


Above-knee amputations 
Inflow and profundaplasty 


Profundaplasty alone 





profundaplasty was the same as with standard profunda- 
plasty, given comparable degrees of ischemia and levels of 
disease. This further supports the concept that when 
profundaplasty is properly done and proximal profunda- 
stenosis is corrected over whatever distance is necessary, 
the critical difference in terms of results lies in the runoff 
bed and not in the length of the profundaplasty. 

A potential benefit of profundaplasty may be to lower 
amputation level from AK to BK. It is difficult to analyze 
this effect in a retrospective study such as this one. 
Kazmers et al” reported that with a BK pressure greater 
than 60 mm Hg, healing of a BK amputation was nearly 
certain, whereas with lower pressures an AK amputation 
was frequently required. Using this criterion, we analyzed 
the segmental pressures obtained prior to profundaplasty 
in the group of patients who eventually required major 
amputations (Table 10). Five of nine limbs with a BK 
pressure less than 60 mm Hg prior to profundaplasty 
healed a BK amputation subsequently. Postoperative ankle 
brachial pressure indices were available in four of these 
five patients and demonstrated an increase over the 
preoperative value. These data suggest that profunda- 
plasty permitted salvage of the knee joint in these four 
patients. Conversely, eight patients had a BK pressure 
greater than 60 mm Hg and two of these eventually 
required AK amputations. However, in one of these 
patients, the ankle brachial index was noted to have 
increased significantly after profundaplasty, and thus the 
failure to heal a BK amputation cannot be ascribed to 
failure of the operation. 

At issue is not whether profundaplasty works, but rather 
in which patients it should be used. We believe that the 
segmental pressure measurements provide hemodynamic 
data not available from the arteriogram and may be used 
in the selection of patients for profundaplasty. For 
instance, if the PPCI is high (> .50) and the patient does 
not have inflow disease, a profundaplasty will not succeed. 
Although a low PPCI does not guarantee success, it allows 
improved patient selection. In our series, if the PPCI was 
less than .25, isolated profundaplasty achieved limb salvage 
in 67% of instances. An additional determinant, particular- 
ly in diabetie patients, may be the amount of pedal 
occlusive disease that is not reflected in the segmental 
pressure indices. The ability to measure toe pressures 
using digital cuffs and a photoplethysmograph may pro- 
vide additional insight into the quality of the runoff bed in 
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these patients and remains an active area of investigation 
in our laboratory. For most patients, however, the PPCI is 
the best indicator of the success of isolated profundaplasty 
in salvaging ischemic extremities. 
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Discussion 


WILLIAM J. Fry, MD, Dallas: Several years ago, Dr Mitchell, Dr 
Bone, and I became disenchanted with our results with isolated 
profundaplasty. We had the same results as the authors: only 50% 
of our patients had a positive result. 

We went through our series and came to the same conclusion 
that the authors did, but by using different criteria. We reviewed 
all of the arteriograms, and it became apparent that the collateral 
system, starting with the lateral cireumflex femoral and ending in 
the highest geniculates filling a patent popliteal or proximal tibial 
vessels, was the most important determinant as to whether the 
isolated profundaplasty would be successful or not. 

With that study, we concluded that isolated profundaplasty 
would do well in the light of a severe isolated stenosis of the 
profundafemoris artery, with minimal occlusive disease of the 
distal profunda. In addition, it is manditory that the produnda 
collaterals be free of disease. This has been emphasized by the 
authors in their study using their indices, a lack of significant 
peripheral resistance and the reconstitution of a popliteal artery 
with outflow of at least one tibial vessel. Again, it is important to 
emphasize that the patent popliteal artery is an important deter- 
minant in the success of the isolated profundaplasty, and without 
it the chances of a good result are very small. 

We had diffieulty in trying to use the same indices as did the 
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authors. The bulk of our patients were diabetic, with vessel 
calcification, and perhaps that was the reason that we were unable 
to obtain meaningful results with our noninvasive studies. I would 
like to ask two questions. Are the authors able to obtain the indices 
accurately in the diabetic? It has been our experience since 
reviewing this material that the indication for isolated profunda- 
plasty in our institution has been curtailed by changing the 
criteria for operation. Have the authors experienced the same 


. change? 


DAVID SPURGEON SUMNER, MD, Springfield, Ill: In limbs with an 
occluded superficial femoral artery, the profunda femoris artery 
constitutes a vital link in the collateral chain between the aortoil- 
iac system and the peripheral vascular bed of the calf and foot. But 
other equally vital links include the popliteal-geniculate system 
and the tibial-peroneal arteries. Since these vessels are all in 
series, their resistances are additive. Consequently, an operation 
on one part can be expected to be successful in alleviating distal 
ischemia if, and only if, the operation removes or bypasses the 
major portion of the resistance. Therefore, for profundaplasty to 
be successful, the profunda femoris artery must be severely 
stenotic and the popliteal patent or its collateral system well 
developed. This is the message that the essayists have so nicely 
substantiated with their PPCI. When the PPCI was low, implying 
little pressure decrease across the popliteal artery, 60% of the 
profundaplasties were successful, but when the index exceeded .50, 
which incidentally represents a huge pressure decrease across the 
popliteal segment, none of the profundaplasties were successful 
for limb salvage. 

In this series, PA was successful in only 48% of the limb-salvage 
cases, and 41% of the limbs required major amputation. To me, 
these are not the hallmarks of a generally applicable procedure. 
Too few patients seemed to have the required distribution of 
disease. 

In a similar series of patients who received femoraltibial or 
femoral-peroneal grafts for limb salvage, we observed only three 
initial failures—less than 10%; and all the others had relief of their 
ischemic systems (Surgery 86:442, 1979). Although a few toes had 
to be amputated and some ischemic ulcers had to have skin grafts, 
no major amputations were required in the group with patent 
grafts. Also, there was an impressive rise in the ankle pressure 
index, which provides objective evidence of physiologic improve- 
ment. Clearly, the immediate advantage of the long graft is its 
ability to bypass most of the sites of major resistance. It should be 
pointed out that the PPCI in these limbs undergoing extended 
bypass grafts averaged about .28, a figure similar to that reported 
in this paper prior to limb salvage procedures. Many had higher 
PPCIs and all had occlusion of the popliteal artery. 

Dr Boren, do you and your colleagues have any objective 
physiologic data, such as ankle pressures, to document the degree 
of improvement achieved in the “successful cases” treated by PA; 
and also do you have any life table-type statistics that relate to the 
continued rate of limb salvage over a five-year period? 

CRAWFORD JAMISON, MD, London: We have a considerable expe- 
rience in profundaplasty at Hammersmith Hospital, London, since 
Peter Martin advocated it 15 years ago. We have only used PA in 
patients who are not suitable for long bypass for the last eight 
years. Anyone who has a good runoff, in the popliteal artery or 
even a good calf vessel has either had a profundaplasty plus a long 
bypass or a long bypass only. 

It is nice to discuss in theory whether long bypass is preferable 
to a profundaplasty, but it is a fallacious argument because there 
are a group of patients who have no runoff or saphenous vein. 
These people frequently have a profunda femoris stenosis and 
there is nothing else you can do except treat that or cut off the 
leg. 
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Is it worthwhile? In 30% of our patients, it is. We can raise the 
ankle pressure, we can show increased circulation in their feet, and 
they do not lose their legs. The operative morbidity and mortality 
is low, the long-term results are excellent, and profundaplasty is 
not accompanied by the sudden catastrophic limb less rate, the 
destruction of runoff, which is associated with a bad or injudicious 
long bypass. There is a small, tight, and rather desperate compart- 
ment of patients in whom we should still use profundaplasty. 

The other point I would like to make is directed to the authors 
and to many other people who use segmental pressures and thigh 
pressures. This is not an accurate method of measuring pressure in 
the thigh. A patient with proximal disease, whether it be an iliac 
stenosis or a profunda stenosis, can have an artificially high thigh 
pressure measured with a cuff because during the inflation of the 
cuff runoff is occluded and peripheral resistance is raised, so that 
the impaired inflow can cope with that raised peripheral 
resistance and give a falsely high pressure. 

We have studied a large series of patients in which we have 
measured common femoral arterial pressure while inflating cuffs 
in various situations down the limb, and a very large error exists 
that becomes progressively smaller as the peripheral resistance 
that is altered becomes lower as the cuff is more distal. So you get 
an artificially high gradient when there is a proximal stenosis. 

Therefore, I want to ask the authors whether they have looked 
at the ankle pressure, because clearly with an arti‘icially high 
thigh pressure their index is going to be greatly influenced by the 
value of the ankle blood pressure, and we would accept that PA 
being a poor operation will seldom raise ankle pressure index by 
more than .1 or .2. So if the ankle pressure index is .1 already, 
profundaplasty will not raise it half of the rest pain level. In their 
failures was the ankle blood pressure desperately low? 

JosEPH M. VAN DE WATER, MD, Providence, RI: It is apparent 
from Dr Boren's presentation that the absence of a significant 
pressure gradient in the outflow system results in a low PPCI and 
should lead to a good result. Establishment of a good inflow 
pressure at the profunda with a good inflow procedure, as was 
done in most of their cases, seems to be very important and, 
indeed, is supported by their statistics. Equally important is the 
truly adequate profundaplasty that has been touted so highly in 
this country by them and also by Dr Wylie. 

However, I think they may be denying a successful revasculari- 
zation to the occasional patient with a high index whose outflow 
bed can functionally enlarge and accept more flow. We studied one 
patient with only a profunda in the thigh and below the knee and 
only an isolated 3-cm-long popliteal vessel without a trace of any 
of the three distal vessels. Yet, after an inflow procedure and a 
long profundaplasty, he had a good result. 

We have been able to identify such a patient from a direct 
measurement of profunda pressure before and after the intra- 
arterial injection of 30 mg of papaverine hydrochloride. A decrease 
in profunda pressure of at least 40% indicates that the vascular 
system downstream is able to enlarge and that the patient will 
have a good result from an extended profundaplasty of the 
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Bernhard type and an adequate inflow procedure. This potentially 
large outflow bed in some patients could be an explanation for the 
success just described to us by Dr Jamison. 

Dr Towne, I would appreciate your comments on this phenome- 
non and also on the fact that maximum benefit from a profunda- 
plasty is not seen for almost two months, as illustrated in the 
patient I just described, who had gradual improvement of calf 
perfusion in terms of pressure and the rate of pulsatile volume 
change, which is a close approximation to flow. 

Dr Towne: In our study, we had a 25% incidence of patients 
with diabetes mellitus who were equally distributed in both the IP 
and the PA groups. The numbers are small enough that the 
patients with diabetes did not skew the results. 

We acknowledge Dr Sumner's excellent results with distal 
bypasses. It is important to emphasize that we are advocates of 
distal bypasses as well. Since the patency of tibial bypasses in the 
best series is 50% patency at five years and 20% to 40% at ten 
years, it is obvious that atherosclerotic occlusive disease of the 
lower extremities is a progressive disease. Profundaplasty and 
distal bypass grafting are not mutually exclusive procedures. 
Today's profundaplasty may well be tomorrow's distal bypass. 
Some of the patients in this study initially had a distal bypass that 
had failed and no further distal procedure could be performed. On 
occasion in these patients, an extended long profundaplasty will 
give additional years of limb salvage. We are in the process of 
looking at our long-term follow-up, which will be the subject of 
another report. 

In terms of physiologie data, we obtained pestoperative ankle 
brachial indexes in all our patients, and in the patients with 
claudication we did not consider their conditions improved unless 
the ankle brachial index increased .1 or greater. Using these 
criteria, 69% of patients with claudication were classified as 
having improvement. r 

I would like to thank Dr Jamison for his remarks. We have no 
data to compare what is really the femoral-profunda pressure in 
the thigh vs what we measure with the cuff. However, I think 
there are two aspects to this. One is the absolute value, which is 
certainly of interest and importance, but the other is also the 
relative value of the thigh pressure when compared to the AK, BK, 
and ankle pressures. The pressure decrease as one goes distally in 
the leg gives important hemodynamic information. Certainly in 
patients in whom profundaplasty failed to improved symptoms, 
there was no rise in ankle pressure, which was easily documented 
with the noninvasive evaluation. 

Dr Van De Water, I think your comment in terms of waiting to 
see how good these bypasses are is a very valid one. In this series, 
it was not unusual to have somebody get the maximum response as 
documented by ankle brachial pressure several days postoperative- 
ly. Usually five days was the time of maximum response, and for 
the occasional patient it was several weeks. Therefore, these 
patients are different in the recovery room in that you do not 
know right away how good your procedure is going to be in terms 
of improved blood supply. 
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to salvage their extremities because of the high morbidity 
and tenfold increase in mortality from primary thigh or leg 
amputations compared with vascular reconstructive proce- 
dures of the extremities.'* The rehabilitation potential of 
elderly high-risk amputees is low," demanding every 
effort towards limb preservation. Patients with cerebro- 
vascular insufficiency, or large abdominal aortic aneu- 
rysms, face similar high risks. 

The routine assessment before operation of all patients 
scheduled for vascular reconstruction can disclose deficien- 
cies in cardiopulmonary reserve, and timely responses can 
reduce risks of surgery. Pharmacologic modulation 
improves pathophysiologic aberrations. The beneficial 
effects of altering preload and of reducing afterload by 
judicious use of drugs, singly or in combination, in patients 
with ischemic heart disease have been shown." On 
indication, surgery may be delayed or modified. 

Myocardial injuries can occur as early as the patient’s 
arrival in the operating suite and during induction of 
anesthesia." Detailed analyses of cardiopulmonary func- 
tion may indicate modification of choice of anesthesia and 
even of operation. 

Previous methods of predicting cardiac risk in preopera- 
tive patients relied heavily on history and clinical estimate 
of cardiac status. The numerical grading system correlated 
well with morbidity and mortality. However, our goals 
were to minimize morbidity, eliminate mortality, and deny 
operations to no one. Ventricular function was quantitated 
and responses to therapy were measured in this series of 
patients. 

It was distressing to observe that nearly 40% of the 
patients had abnormal LVF, inapparent by conventional 
clinical evaluation. Cohn et al’? detected major eardiopul- 


monary abnormalities in 36% of 55 elective surgery 
patients when preoperative evaluation was determined by 
the APP. Surgery was cancelled in 16% of their patients 
and modified in 5%. The ten-year appraisal of limb salvage 
operaticns of Maini and Mannick? disclosed that 6% of 
their petients underwent primary amputations based on 
clinical estimate that deteriorated physiologic status pre- 
cluded 5rolonged anesthesia for reconstructive vascular 
surgery Nonetheless, 21% of the patients treated by 
amputa-ion died of cardiopulmonary failure. They believed 
that such patients treated today would benefit from 
improved preoperative monitoring for identification of 
risk. 

Among our patients, abnormal LVF improved in 28 of 30 
(93.3%) patients, within minutes in some, with rapidly 
acting, anticonstriction-blocking infusions of medications, 
and within three days in most patients. The delay required 
to improve cardiopulmonary dynamies did not adversely 
affect tae outcome of 39 of 40 patients with ischemic 
extremizies. Intended operations were modified to extra- 
anatomic bypasses in 16% of our patients, and no patient 
was denied vascular reconstruction. Primary amputation is 
recommended only when there is gangrene of the limb 
extending to the leg, when sepsis threatens life, and when 
there is a nonreconstructible pattern on angiogram. 
Patients need not be denied indicated operations to over- 
come ischemia nor need they have to face unacceptable 
risks in the perioperative period. 


Nenproprietary Name and Trademark of Drug 


Sodium ritroprusside—Nipride. 
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Prognosis of Asymptomatic 


Ulcerating Carotid Lesions 


John M. Kroener, MD; Patricia L. Dorn; Perry M. Shoor, MD; Ingmar G. Wickbom, MD; Eugene F. Bernstein, MD, PhD 


* To determine the proper approach to asymptomatic carotid 
bifurcation ulcerated plaque (UP), 79 patients with 91 asympto- 
matic UPs were identified angiographically, and a 96% follow-up 
was obtained with a mean duration of three years. The cumula- 
tive stroke rate by life-table analysis was 1% at seven years. 
Sixty-three UPs in 55 patients were classified as small, and of 
these patients, transient ischemic attacks (TIAs) that were 
appropriate to the lesion developed in three and stroke in one 
(7% cumulative symptom rate). Twenty-four UPs in 21 patients 
were classified as large, and a TIA developed in one patient (9%), 
but no strokes were observed in this group. The cumulative 
mortality was 17% at three years and 52% at seven years. 
Life-table curves of several subgroups were compared and 
showed no significant differences in either stroke rate or mortal- 
ity between any of these groups. On the basis of these data, and 
particularly the seven-year stroke rate of 1%, prophylactic carot- 
id endarterectomy is not justified for asymptomatic carotid 
bifurcation ulcerations. 

(Arch Surg 115:1387-1392, 1980) 


onstenotie, uleerated carotid artery atheroma can 
N embolize debris and cause symptoms of monocular 
blindness, transient cerebral ischemia, and stroke. Despite 
this, the natural history of asymptomatic carotid ulcers 
remains poorly defined, and the wisdom of prophylactie 
surgery in this group of patients remains controversial. 
Some believe that these angiographic lesions often repre- 
sent endothelialized pits of limited prognostic importance 
that do not require operative removal. However, in a 
retrospective review, Moore et al' found that patients with 
"large, obvious uleers" and no antecedent symptoms sus- 
tained a cumulative stroke rate of 87% in the seven years 
after angiographic diagnosis. We have obtained follow-up 
data on a similar group of patients, in whom ulcerated 
carotid bifureation lesions were not operated on, in hopes 
of clarifying further the natural history of this entity. 
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METHODS 


The files of the University of California, San Diego, Medical 
Center and San Diego Veterans Administration Hospital were 
reviewed from January 1972 through June 1979 for patients whose 
original angiographic report described a carotid artery ulceration. 
Those patients who were symptomatic relevant to that artery, or 
who underwent operative treatment of the lesion at the time of 
angiogram, were excluded. 

All angiograms were reviewed by a single senior staff angiogra- 
pher (I.G.W.) whose role was to confirm the presence or absence of 
ulceration, grade the degree of stenosis present, and specifically 
classify the ulcers as small (type A), large (type B), or complex 
(type C) as previously described by Moore et al.' Simultaneously, 
all patient records were reviewed without knowledge of the 
angiographic findings. Information abstracted from charts 
included the original indications for angiography, associated risk 
factors, cardiovascular and systemic diseases, and all available 
information as to late follow-up status. Attempts were then made 
to contact all surviving patients to determine the presence or 
absence of subsequent monocular or cerebral symptoms or stroke. 
In the event of death, physicians, friends, and relatives were 
contacted to determine the cause of death and any history of 
antecedent cerebral symptoms. Autopsy findings were reviewed 
where available. 

The entire group of patients with angiographically documented 
carotid uleers was evaluated using the life-table method. Sub- 
groups were designated as follows: patients who underwent a 
contralateral carotid operation vs those who did not, and patients 
who showed only a small, minimal ulceration (type A) vs those who 
showed a large, obvious uleeration (type group B). A small group of 
patients with hemodynamically (> 50% diameter reduction) sig- 
nificant stenoses on the side of the ulcer were also examined 
separately. Differences between the groups were analyzed for 
statistical significance by comparing the SEM for each interval 
using Student's t test. Finally, associated risk factors and other 
cardiovascular and systemic diseases were tabulated, and differ- 
ences between the subgroups were evaluated using the x? test, 
corrected for continuity. 


RESULTS 


After an initial review of angiographie files and hospital 
charts, 79 patients with 91 ulcerated carotid lesions were 
identified who met the study criteria. Follow-up data, 
either to the time of death or to the present, were obtained 
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in all but three patients, yielding a 96% follow-up rate. 
Seventy-six patients with 87 asymptomatic ulcerated 
plaques (UPs) were therefore subjected to further analysis. 
The length of follow-up was a minimum of 12 mcnths and 
ranged to seven years, with a mean of 36 months. Thirty- 
two patients had undergone contralateral carotid endarter- 
ectomy, and 44 patients had received no surgical treatment 
after their angiogram. Sixty-three ulcers were classified as 
small, equivalent to type A of Moore et al, and 24 were 
classified as large, equivalent to type B. No ulcers in our 
series were classified as complex type C. 

Tables 1 through 3 characterize the patient population 
and present the follow-up data. An analysis by age and the 
incidence of risk factors and. associated diseases for the 
various subgroups is given in Table 1 and indiestes little 
difference among the subgroups. Primary indications for 
angiography were as follows: amaurosis fugax, six 
patients; hemispheric transient ischemic attack (TIA), 22; 
stable stroke, 15; posterior circulatory TIA, 13; asymmetri- 
cal bruit, 17; seizure associated with tumor that nad been 
ruled out, two; and head trauma and confusion, one. These 
first three groups of patients had symptoms referable to 
the contralateral carotid circulation, whereas the remain- 
der were either asymptomatic or had nonspecific cerebral 
symptoms. 

Table 2 gives data of TIA and stroke development; these 
data are plotted in life-table format in Fig 1. Figure 2 
shows similar life-table plots of symptom development in 
the A and B ulcer subgroups, which were not statistically 
different. Symptoms referable to carotid ulcers Geveloped 
in only five patients including four TIAs and one stroke. 










Mean Age at 
Angiography Follow-up, HTN, No. 
Group No. (Range), yr mo (%) 





Table 1.—Age, Risk Factors, and Associated Diseases* 


ASCVD, No. 





Three of the TIAs occurred in the 55 patients with type A 
ulcers and one occurred in the 21 patients with type B 
ulcers. In the fifth patient, a hemispheric stroke and visual 
loss on the side of a small, type A ulcer developed one 
month after his angiogram. The one-year stroke rate was 
1%, which remained the cumulative stroke rate at seven 
years. 

Nine patients had a hemodynamically significant steno- 
sis on the side of their uleer. Eight of these were modest 
(5096 to 7596 diameter reduction) and occurred in the 55 
patients with type A ulcers, whereas the remaining 
patients had a 75% to 90% stenosis associated with a type B 
ulcer anc refused surgery. None of the patients with ulcers 
and associated stenoses had either a stroke or a TIA in the 
appropriate hemispheric distribution. Of those patients 
with a prior contralateral carotid operation, TIAs devel- 
oped in three of 32 (9%), but none had a stroke. In one of the 
44 patients without prior carotid surgery (2%), a TIA 
developed, and one patient had a hemispheric stroke (2%). 
Those 43 patients who had contralateral symptoms as the 
indication for their angiogram suffered three TIAs (7%) 
and no strokes, while those 33 patients with nonhemispher- 
ic indications for angiography subsequently experienced 
one TIA (3%) and one stroke (8%). None of the differ- 
ences between subgroups achieved statistical signifi- 
cance. 

Table 3 contains an actuarial analysis of patient survival 
in the overall group that did not differ significantly in the 
subgroups of patients with small and large ulcers. These 
data are graphically depicted in Fig 3 and demonstrate a 
survival rate of 64% at five years. Of the 20 patients who 






Hyper- 
DM, No.  ASPVD, No. lipidemia, No. Smoker, No. 
(%) (%) (%) (%) (%) 





Type A ulcers 55 65 (45-89) 38.9 26 (47) 26 (47) 6 (11) 22 (40) 7 (13) 42 (76) 
Type B ulcers 21 68 (45-88) 32.0 13 (62) 8 (38) 6 (29) 9 (43) 6 (29) 17 (81) 
Operated on 32 66 (49-88) 35.8 20 (63) 14 (44) 4 (13) 10 (31) 8 (25) 297 (91) 
4 n 
6 0 






Not operated on 44 67 (45-89) 37.1 19 (43) 20 (45) 8 (18) 21 (48) 5 (11) 30f (68) 
Total 7 66 (45-89) 36 39 (51) 34 (45) 12 (16) 31 (41) 13 (17) 59 (78) 


*Ulcer types by Moore et al.' HTN indicates hypertension; ASCVD, arteriosclerotic cardiovascular disease; DM, diabetes mellitus; and ASPVD, 
arteriosclerotic peripheral vascular disease. 
Statistically different by x^ analysis, P < .05. 


Table 2.—Life-Table Analysis, Development of Symptoms in Patients With Ulcerative Carotid Artery Plaques 











0-6 6 mo- 1-2 2-3 3-4 4-5 5-6 6-7 7-8 

mo 1yr yr yr yr yr yr yr yr 

No. of carotid arteries at risk at start of interval 87 83 72 54 43 24 7 5 2 

No. lost owing to death or end of follow-up 2 11 18 9 18 17 2 3 2 
No. of ulcerative plaques at risk for symptoms 

during inteval 86 77.5 63 49.5 34 15.5 6 3.5 1 

Cumulative stroke rate, % 1 1 1 1 1 1 1 1 1 

Cumulative asymptomatic rate, % 98 98 98 94 91 91 91 91 91 
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Fig 1.—Data from present study, plotted in life-table fashion, 


indicate 1% stroke incidence and 9% total symptom incidence at - 


seven years. TIA indicates transient ischemic attack. 
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Fig 2.—Analysis of development of symptoms (stroke and tran- 
sient ischemic attack) by size of ulcerative lesion on angiography 
indicates no significant difference between type A and type B 
lesions. The only stroke was observed in type A ulcer one month 
after angiography. b 


Table 3.—Life-Table Analysis, Survival in Patients With Asymptomatic Carotid Artery Ulceration 


No. of patients at risk at beginning of yr 
No. of patients withdrawn owing to length of fol- 
low-up 
No. of patients at risk for death during interval 
No. of patients dying during interval 
Interval mortality, % 
Cumulative mortality, % 


died, six died of myocardial infarction; six, of carcinoma; 
one, of a stroke in the opposite side of the UP; and seven, of 
other causes. In all cases, death certificates, postmortem 
examination, and hospital records established definitive 
causes of death, with special attention being paid to the 
possibility of cerebrovascular etiology. : 


COMMENT 
Embolization from plaques as a possible mechanism of 


cerebral dysfunction was first suggested by Fisher in — 
1952; and the ulcerated carotid bifurcation atheroma was 


first clearly characterized by Julian et al in 1963.* During 
the late 1960s, a series of reports by Gunning et al, 
Ehrenfeld et al^ Moore and Hall," and others lent support 
.to this embolie theory by documenting the association of 
TIAs, angiographically demonstrated UPs, and the opera- 
tive findings of irregular atheromatous lesions containing 
loose debris or thrombus. Resolution of transient ischemic 
symptoms after endarterectomy were also documented in 
follow-up. The basis for carotid endarterectomy in patients 


with TIAs or amaurosis fugax and an anatomically appro- - 


priate carotid UP was thereby firmly established. 

The importance of asymptomatic carotid ulcer and the 
indieations for prophylactie surgery, however, have 
remained the subject of much debate. Furthermore, 
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because the nonstenotie, asymptomatic UP remains only a 
fortuitous angiographic finding, the preponderance of data 
available on asymptomatic lesions addresses the stenotic 
plaque. Groups of patients with asymptomatic bruits fol- 


. lowed up by Thompson and Patman* and Thompson et al? 


and by Cooperman et al '" and a group of patients followed 
up by Kartchner and McRae" in which hemodynamically 


. significant stenoses were documented by noninvasive tech- 


niques suggest an incidence of stroke in the range of 15% 
to 20% over a mean follow-up period of two to five years. 
These studies are often cited by advocates of prophylactic 
carotid surgery. On the other hand, data on groups of 
patients followed up by Humphries et al’? and by Johnson 


et al" with stenoses greater than 50% determined angio- 


graphically on the contralateral side to a surgically treated 
lesion suggest stroke rates on the order of 1% without 
antecedent symptoms and argue against prophylactic sur- 
gery in these patients. s 

The report by Moore et al is unique in attempting to 
examine the natural history of asymptomatic ulcerated 


. lesions.’ Seventy-two nonstenotic, ulcerated carotid lesions 


in 67 patients were studied. Of 29 patients with large, 
obvious ulcers or complex, cavernous ulcers, ten (34%) 
suffered strokes appropriate to the lesion within 78 months 
of follow-up. None of these patients had appropriate 
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Fig 3.—Survival data from present study compared with normal, 
age-adjusted population statistics. 
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Fig 4.—Life-table analysis of survival and development of stroke 
indicates significant erosion of patient population from noncere- 
brovascular causes in contrast to low incidence of strokes 
observed in this study group of 76 patients with 89 asymptomatic 
carotid artery ulcers. 


antecedent cerebral symptoms. This 34% stroke rate by 
direct calculation gave a cumulative stroke rate of 87% at 
78 months when analyzed by life-table methods. As a result 
of this analysis, those authors advocated prophylactic 
endarterectomy for large or complex asymptomazic ulcers. 
Unfortunately, the majority of these strokes occurred more 
than five years after angiographic ulcer demonstration, at 
which time very few patients were left in this subgroup for 
follow-up. In addition, the time course of stroke develop- 
ment raises the possibility that progression of stenotic 
lesions, rather than embolization from ulcers, m:ght have 
been responsible for the high incidence of stroke. As yet 
there is, to our knowledge, no information on this specific 
question, although Javid et al have clearly documented the 
angiographic progression of lesions in other patients." 
Only one stroke occurred in the remaining 38 patients of 
Moore et al who had “minimal but definite ulcers,” and 
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such lesions were believed to have a relatively benign 
prognosis. 

Our data support a relatively benign course for all 
shallow asymptomatic ulcers and do not appear to justify 
prophylactic surgery, regardless of ulcer size. In addition, 
the majority of our patients who became symptomatic 
initially suffered transient cerebral symptoms rather than 
being initially observed with de novo stroke as reported by 
Moore et al.’ This allowed interval carotid endarterectomy 
to be performed, and argues against the necessity of 
prophylactic surgery. Despite these apparent differences 
in the two studies, however, our patient groups are not 
strictly comparable with those of Moore et al. We had no 
patients with complex ulcers (type C), probably because 
these have routinely been treated surgically at our institu- 
tion. Also, the number of patients in our type B ulcer 
subgroup is small and the follow-up too short to draw 
definitive conclusions. 

As in all long-term studies of patients with peripheral 
and cerebrovascular disease, a significant late mortality 
erodes the continuing follow-up of large numbers of these 
patients. Under these circumstances, even life-table anal- 
yses become less valid as the interval patient number 
diminishes. These same mortality data, however, must also 
be considered in weighing the potential risk-benefit bal- 
ance of prophylactic carotid endarterectomy for these 
patients (Fig 4). 

It is our belief that the available data do not justify 
prophylactic carotid surgery in patients with asymptomat- 
ic, shallow UPs. This conservative approach is further 
supported by evidence from Hertzer et al* that indicates 
that the incidence of intraoperative stroke is increased 
when carotid endarterectomy is performed for ulcerated 
lesions. We do, however, believe that this question deserves 
further consideration, preferably by a large, well-con- 
trolled, prospective study of surgical and nonsurgical ther- 


apy. 
This investigation was supported by the Vascular Disease Foundation. 
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Discussion 


WESLEY S. Moore, MD, Los Angeles: The reason we undertook 
our study that was presented at this society two years ago was 
because we had seen several patients in whom we had not operated 
on their asymptomatic ulcerative lesions; they returned in fairly 
short order with a stroke on the side not operated on. 

Our retrospective study, as the authors have indicated, divided 
our patients into those with very small group A ulcers, those with 
larger group B ulcers, and those with complicated group C ulcers. 
Because of the small number of patients, we decided to lump those 
with group B and C ulcers together, resulting in a total of 32 
lesions in 29 patients, still a small series. 

Our numbers were indeed small; this may be an abnormally 
skewed result, depencing on whether there were one or two 
strokes in a very small number of patients. However, the incidence 
of stroke within the first year of discovery was approximately 15% 
before the incidence actually plateaued. This may have been a 
fluke or it may have been real. 

Finally, in the lumped series of group B and C ulcers, there were 
ten strokes in 29 patients, none of which were preceded by TIAs, 
and this led us to our concern that the consequences of these large 
ulcers may be profound. 

With one exception, I could find no differences between their 
data and those we reported previously. There were no type C 
ulcers in their series, since the authors had elected to operate on 
those prophylactically. This may, at least in part, be an explana- 
tion for our difference. Another possibility is that in the later 
portion of this series, progression of the UP to stenotic or ocelusive 
lesions might have occurred. 

In closing, I wonder (1) what prompted the authors to operate 
prophylactically on the type C ulcers, thus not having any available 
for analysis; and (2) based on their review of their data and the 
apparent benign behavior of type B ulceration, how they are going 
to treat asymptomatic type C ulcerations when found in the 
future. 

HERBERT I. MACHLEDER, MD, Los Angeles: Using noninvasive 
tests, predominately oculopneumoplethysmography (OPPG), we 
observed a group of 215 patients during a four-year period. We are 
confident that we can subdivide these patients into two consistent 
categories: those with hemodynamically significant stenoses and 
those with nonhemodynamically significant stenoses. Demograph- 
ic data indicated that these two subgroups were similar in every 
factor that we evaluated: age, sex, history of myocardial infarc- 
tion, hypertension, smoking, and diabetes. In fact, over the course 
of the study their mortality, except for stroke mortality, was 
identical. We studied patients with asymptomatic bruits, UPs, 
TIAs, or a history of stroke. There were no significant differences 
of distribution between the subgroups. The groups, then, were 
similar except that one group had hemodynamically significant 
stenoses and the other did not, as ascertained by noninvasive 
tests. 

In those who were initially observed with asymptomatic bruits 
but had hemodynamically significant lesions by OPPG, three of 45 
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patients observed had strokes, for an incidence of 6.6%. Thirteen 
of the 45 had TIAs, for an incidence of 28.8%. When the asympto- 
matic bruit arose from a nonhemodynamically significant lesion, 
no strokes occurred and two cases of TIA occurred. Owing to the 
small number of cases in this subset, the only factor that we found 
to be statistically significantly different was the incidence of 
stroke mortality. This was 0% in the nonhemodynamically signif- 
icant group and 4.8% in the hemodynamically significant group. 

In further corroboration of the authors’ conclusions, we 
observed 154 untreated patients, 80 with nonhemodynamically 
significant lesions and 74 with hemodynamically significant 
lesions. We believed that our most important observation was 
that, regardless of the mode of initial observation, be it an 
asymptomatic bruit or TIA, patients with nonhemodynamically 
significant lesions had a benign course over the period of observa- 
tions. On the other hand, patients initially observed in the same 
way but having a hemodynamically significant lesion by OPPG 
had a 16.2% incidence of stroke during this very short observation- 
al period. 

SHELDON M. Levin, MD, San Francisco: We are dealing with the 
natural history of the asymptomatic UP that has been demon- 
strated by arteriography. One of the main purposes of this society 
is to help zo establish guidelines for the improvement of surgical 
practice in the community. I was disturbed two years ago when Dr 
Moore presented his report, which has been alluded to twice now; it 
was a technical report of a series of patients who were operated on 
because they had UPs but who were asymptomatic. Dr Moore's 
series had no mortality. He had two incidents of relatively 
insignificant morbidity in a series of more than 70 patients. This 
requires technical brilliance but also good luck. I wondered what 
the impact of Dr Moore's report would be in the community and I 
feared that perhaps too many surgeons would be operating 
without brilliance or good luck on asymptomatic patients who had 
evidence of UPs. 

I have reviewed my own statistics and found that I have 60 
patients who were believed to have UPs on arteriography, were 
asymptomatic, and have not been operated on. The mean follow-up 
of these patients was 6.4 years. There were five of them who would 
qualify for class C. There was a 16% incidence of symptoms 
developing in these patients, who were then restudied and oper- 
ated on; there have been no fixed strokes in this group in this 
follow-up time. I agree with the more conservative view of 
observing patients who have UPs in their carotid arteries so long 
as they remain asymptomatic. 

I ask the authors three questions: how can we most safely follow 
up these patients? How effective are the noninvasive tests to help 
us to determine which of these patients may get into serious 
trouble and have the calamity of a fixed stroke? Are you using 
antiplatelet drugs routinely? 

HusHanc JAvip, MD, Chicago: For more than a quarter of a 
century, vascular surgeons throughout the world have observed, 
analyzed, and endarterectomized the carotid bifurcation athero- 
mas, yet we still have some fundamental differences of opinion 
regarding the natural history, indications for surgery, and need 
for cerebral protection during surgery. I suppose this is healthy, 
but it may mean that we differ in our interpretation of lesions and 
in our methodology for accumulating data. 

There is no question that a shallow, irregular, nonstenotic 
plaque should be treated conservatively. That has been our 
practice in the past. But as Dr Kroener hinted, I do not believe that 
the majority of these lesions are ulcerated. Irregularities denote 
pits and ridges on the surface of the plaque. 

In 1969, we presented our study on the natural history of carotid 
atheroma. About 60% of the lesions progressed rather notably. I 
wish to make a plea that by reading the present article, one would 
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not conclude that atheromatous plaque in the carotid bifurcation is 
innocent. A carotid atheroma is neither benign nor static. We have 
demonstrated in our series that these lesions change from year to 
year. 

We presented an arteriogram in our report that showed that a 
shallow, slightly irregular, nonstenotie plaque at the level of the 
bifurcation changed substantially within a one-year period and 
became a 90% stenotic lesion. 

Recently, we noticed a lesion in a carotid bifurcation that 
actually regressed within a three-year period in a female patient 
who stopped smoking and reduced cholesterol intake, thus lower- 
ing the cholesterol level from 300 to 130 mg/dL. 

Since we cannot predict the behavior of a specific carotid lesion, 
we must refine our technique of noninvasive imaging to deter- 
mine the progression of an atheroma. As the atheroma thickens, 
the rate of ulceration increases. I] wish that we could be more 
confident in our evaluation and management of ulcerative lesions. 
A more thorough follow-up may separate static from changing 
lesions and thus help in the proper management. 

THOMAS RILES, MD, New York: For many years, Dr Imparato 
and I have shown an interest in the pathological changes in the 
carotid bifurcation and the relationship to the neurological symp- 
toms. As part of this interest, we have studied the endarterectomy 
plaques with photography and light microscopy. This has led to a 
classification of plaques into two groups, smooth fibrotic and 
degenerated. Of the degenerated plaques, we have recorded the 
incidence of intraluminal thrombus, intramural hemorrhage, and 
ulceration. Ulceration is defined in this study as a disruption of the 
intima. 

It became apparent as a sidelight of this work that ulceration 
was frequently misdiagnosed by the radiologists. In fact, a 
comparison of the radiological and pathological diagnosis of 
ulceration showed a correlation in only about 50% of the cases; this 
was the same whether the plaque was symptomatic or asympto- 
matic. : 

Since this study, we have encouraged our radiologists to use the 
term "irregular," and I appreciate the fact that Dr Javid has also 
chosen to use this term. 

Because of the inability to radiologically diagnose ulceration, we 
are not surprised that the follow-up results of this study did not 
correlate with the angiographie classification of the arteries. 

We have two questions: have the authors noted a disparity in 
their own pathological specimens between the angiographic and 
the pathological diagnoses of ulceration? And secondly, do they 
know the pathological appearance of the plaques removed from 
the symptomatic side of those patients who went on to have 
symptoms on their other side? 

H. H. G. Eastcorr, MD, London: This does remain a zontrover- 
sial subject. In Great Britain, there is still a lingering uncertainty 
about the exact place of carotid endarterectomy even in the 
symptomatic patient, so much so that most of the leading expo- 
nents of this type of operation there have agreed to take part in a 
prospective, randomized trial that will be carried out by Doll and 
Peto of Oxford, alongside the aspirin trial already underway with 
members of our profession. This trial is to be confined to the “gray 
areas" of case selection. Every neurologist and mos: vascular 
surgeons concede that there are gray areas in case selection even 
in symptomatic patients. 

My concern for the safety of the operation began before our 
first case at St Mary’s in 1954 and it still continues, so that each 
time I pick up the knife to do one of these, I am filled with concern 
for the outcome. For me, this is the "common bile duct" cf vascular 
surgery and, like that operation, should not receive the attention 
of the occasional surgeon. 

Dr Bernstein and his colleagues have put the record s-raight by 
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pointing out that even though 32 of their 76 patients were already 
marked with the stigma of disease sufficiently active to require 
operation on the opposite side, the other 44 being, as it were, 
"surgical virgins," TIAs developed in only four, and stroke 
occurred in only one. 

We have heard a great deal about the overwhelming importance 
of the accompanying ischemic heart disease that may cause some 
of the operative deaths after carotid endarterectomy; this certain- 
ly accounts for a very high proportion of later nonneurological 
fatalities. Should we not feel more concern for the need for 
coronary artery surgery than in continuing our arguments about 
this small sector of the stroke population? Dr Sundt and his 
colleagues at the Mayo Clinic have shown that the medically 
handicapped group of their patients with carotid artery disease 
did much worse than did the others. Let us remember the fragility 
of the arteriosclerotic patient and conclude that, with a few 
notable exceptions, this operation is too dangerous for most 
surgeons to offer to their asymptomatic patients. 

Dr BERNSTEIN: Regarding our experience with the type C ulcers, 
I would have to admit that our decisions in the past for these 
lesions have been made on an emotional rather than a factual 
basis, since facts have been unavailable. I am still uncertain as to 
what to do with the type C ulcers because I simply believe that not 
enough data have been presented regarding them. 

We are delighted that Dr Machleder’s material also confirms the 
importance of stenosis in these patients, and we believe strongly, 
as he does, that a stenotic lesion is different than an asymptomatic 
nonstenotic ulcer. 

Dr Levin emphasized the community impact of the original 
presentation of Dr Moore and his colleagues. We hope that the 
material that we have presented will shed a somewhat different 
light on how these patients are viewed in the community. 

In terms of the methods used to follow up such patients, I don’t 
think that we have any that are adequate as a stand-alone method 
to predict what is going to happen in a given case; for that reason 
we currently use a battery of methods that inclade the oculople- 
thysmograph, the carotid phonoangiogram, the supraorbital 
Doppler, and B-mode echo. Evidence of progression by any of 
these certainly warrants another angiogram, which should be the 
basis for any further decisions. 

I agree entirely with Dr Javid's suggestion that there are some 
plaques that progress and that it is those that progress, particu- 
larly on to stenosis, to which we should direct our attention and 
surgical interest. 

One wonders if it will be possible to use some of the newly 
described tests, such as those that look at the likelihood of platelet 
adhesion to the lesion by using radioactively tagged platelets, as 
methods of predicting which of them really will progress as time 
goes by. 

I am unable to answer the questions of Dr Riles regarding the 
pathological diagnosis of these lesions or the pathological material 
in the contralateral side of those patients who have been operated 
on. 

Though we disagreed with Dr Moore's origina! conclusions, we 
think that his communication was an important one since it 
stimulated us to this investigation, and hopefully will stimulate 
others to pursue further information in this area. We believe that 
our own data speak for a more conservative approach to the 
asymptomatic A and B ulcers and we suggest that all of these 
patients should be followed up either for the development of 
symptoms or for noninvasive indications of progression to steno- 
sis. Certainly those who do not operate on asymptomatie carotid 
lesions have a dual obligation to the rest of us, first, to document 
the type of lesion that they are investigating, and second, to report 
their experience to the remainder of the profession. 
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Carotid Artery Surgery 
Without a Temporary Indwelling Shunt 


1,917 Consecutive Procedures 


Douglass G. Whitney, MD; Eric M. Kahn, MD; James W. Estes, MD; Calvin E. Jones, MD 


€ One thousand nine hundred seventeen consecutive carotid 
artery operations were performed in which the carotid artery was 
clamped for as long as necessary to accomplish a revasculari- 
zation procedure. Those patients adversely affected by failure to 
use a shunt were identified. Results of a statistical analysis of 
stroke morbidity when compared with the literature show that the 
use of an intraoperative temporary shunt does not offer improved 
results in carotid artery surgery. 

(Arch Surg 115:1393-1399, 1980) 


majority of knowledgeable physicians today believe 
that blood flow through the carotid artery cannot be 
interrupted for more than a few minutes without ineurring 
insult to the brain ir a significant number of patients. This 
has resulted in the present emphasis on the need for a 
prophylactic temporary indwelling shunt during carotid 
artery reconstructive surgery. 

We performed a comprehensive analysis of 1,917 consec- 
utive surgical procedures that involved cross-clamping of 
the carotid artery for as long as necessary to accomplish a 
revascularization procedure. Our objective was to identify 
those patients adversely affected by shuntless procedures, 
and to determine whether there is justification for this 
surgical technique through comparison of these results 
with the literature. No patient has been excluded from our 
entire experience of carotid artery surgery and a tempo- 
rary shunt was never used. 
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SUBJECTS AND METHODS 
Case Material 


From Jan 1, 1965 through Jan 1, 1980, 1,317 patients underwent 
1,917 carotid artery operations by one of us: 1,197 procedures (62%) 
were standard endarterectomies; 440 (23%) were shortening proce- 
dures with eversion endarterectomies; 127 (7%) were shortening 
procedures without endarterectomies (unkinking); 67 (8%) were 
dilation (fibromuscular hyperplasia); 27 (1%) were vein graft 
(carotid bifurcation replacement); 42 (2%) were subclavian to 
carotid transposition; and 17 (1%) were miscellaneous procedures. 
Equal numbers of men and women were operated on from the ages 
of 20 through 91 years, with a median age of 66 years. 

Surgery was performed in six private hospitals, two of which 
had residency training programs in surgery. Approximately 30% 
of the procedures were performed during those years in which 
intensive care units were not available, blood gas determination 
was not in use, and when operative anesthesia varied greatly in 
type and quality. 


Angiography 


Angiography was routinely performed by one of the authors for 
indications of asymptomatic bruit, hemispheric and nonhemi- 
spheric transient ischemic attacks, stroke, chronic cerebral ischem- 
ia (dementia), and trauma. Whereas detailed diagrammatic and 
narrative reports were completed by those of us who performed 
the angiography for 1,767 of the surgical procedures, the remain- 
der (150) were performed by radiologists from whom only a 
narrative was available. Roentgenograms older than five years 
invariably had been destroyed. Retrospectively, it was impossible 
to assess the relationship and significance of the intracerebral 
vasculature to the overall clinical setting. 


Indications for Surgery 


The indications for surgery were relatively consistent through- 
out this experience. Of the 1,917 procedures, 279 (15%) were 
performed for asymptomatic bruit; 1,422 (74%) for transient 


Carotid Artery Surgery—Whitney et al 1393 


OPEN ap es i ee 








ischemic attack, 470 (24%) of which were for hemispheric attack, 
633 (33%) for nonlocalizing attack, and 319 (17%) for vertebrobasi- 
lar attack; 207 were for stroke, 188 (10%) for acute stroke and 19 
(1%) for chronic stroke; and nine procedures were for chronic 
cerebral ischemia. Through the years, the timing o? operative 
intervention in patients with preoperative stroke matured and 
was delayed ten to 14 days. 

Only a very few patients with acutely occluded internal carotid 
arteries were operated on early in this experience before we 
determined that the proper clinical setting for surgery under these 
circumstances included an awake, cognitive, and rational patient 
with a functioning cerebrum, except for a discreet neurologic 
deficit (such as hemiparesis) and then only when surgery could be 
performed within 24 hours of onset. 

Asymptomatic bruits caused by atherosclerotic lesions were 
operated on when the degree of stenosis exceeded the patient’s 
age plus ten years, provided the patient had no illness that limited 
his life expectancy. 


Anesthesia and Para-anesthetic Management 


All operations were performed with the patients under general 
endotracheal anesthesia from various types of anesthetic agents 
and different anesthesia personnel. We requested tha: the blood 
pressure be maintained at the patient's normal systolic range 
during the interval of carotid artery cross-clamping. 

No attempt was made to induce hypercarbia, hypocarbia, or 
monitor Pco, levels, stump pressures, or EEG during the operative 
procedure. Heparin was administered in all cases in the dose of 10 
mg (1,000 units), systemically, and was not reversed with prota- 
mine zine insulin suspension. 

Dextran 70 (255 mL) in normal saline solution was administered 
operatively in the first several hundred procedures, but thereafter 
was given in the recovery room only to patients on whom 
endarterectomy was performed. Shortening procedures without 
endarterectomy, when intimal-to-intimal anastomoses were per- 
formed, were not thought to require dextran 70 protection. 


Surgical Techniques 


The surgical approach in all cases was through a vertical (medial 
to the sternocleidal mastoid muscle) incision. Four basic tech- 
niques of arterial reconstruction were used. 

l. Standard endarterectomy without patch graft closure was 
used on atherosclerotic lesions in which no elongation or kinking 
was observed. 

2. A shortening procedure was performed whenever the operat- 
ing surgeon thought elongation or kinking was pathological. This 
was accomplished early in our experience by reimplantation of the 
internal carotid artery more proximally end-to-side into the 
common carotid artery and, in later years, by resection of the 
carotid bifurcation with end-to-end anastomosis. Shortening pro- 
cedures were performed with or without eversion endarzerectomy, 
proximally and distally, as required, to remove all atherosclerotic 
lesions. 

3. Fibromuscular hyperplastic lesions were dilated with balloon 
(Fogarty) catheters and, when necessary, a shortening procedure 
was implemented. 

4. Saphenous vein graft replacement of the carotid bifurcation 
was performed on those arteries previously operated on in which 
restenosis or aneurysmal disease was encountered, and also has 
been used for carotid bifurcation resection for carotid body 
tumor. 

Subclavian-carotid artery transposition (transfer of the origin 
of the subclavian artery from the aortic arch or innominate artery 
to the adjacent carotid artery by anastomosis) was performed 42 
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times. Since the common carotid artery was cross-clamped during 
the anastomosis, these procedures have been included in this 
study. 

Carotid occlusion times were not always documented by the 
surgeon or anesthesia personnel, but varied from approximately 
three to 80 minutes and, in our judgment, averaged approximately 
ten to 12 minutes. 


Morbidity and Mortality 


Morbicity was qualified to include all neurologic deficits that 
occurred within a period of 31 days postoperatively. All patients 
who awakened in the recovery room and were initially noted to 
have a neurologic deficit, whether transient or permanent, are 
classified as having acute operative neurological deficits. 

All neurologic deficits that occurred after the patient was once 
determined neurologically intact are termed delayed postopera- 
tive neurologic deficits. 

Neurologic deficits that cleared completely within a period of 14 
days are termed temporary, whereas all others are termed perma- 
nent. 

Mortality figures include all patients dying of any cause within 
31 days of surgery. 

The course of each patient who experienced a postoperative 
neurologic deficit has been carefully reviewed for information 
that might help determine the cause of each event. Those patients 
in whom a clear and precise cause for stroke was demonstrated, 
such as the arteriographic demonstration of platelet aggregation 





Arteriogram showing platelet aggregation. 
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(Figure), occlusion of the operative carotid artery, ete, were dis- 
tinguished as separable from those patients in whom stroke resulted 
from less objective information. The purpose of suchdistinctionis for 
clarification only, so as to define more clearly that group of patients 
who suffered neurologic deficits “possibly” from cerebral ischemia 
as a consequence of carotid artery cross-clamping. 


RESULTS 


The morbidity and mortality of this series of 1,917 
surgical procedures are given in Table 1 with regard to 
preoperative clinical category, and in Table 2 with regard 
to the type of surgical procedure performed. 

The primary objectives of evaluating these results are 
twofold: first, to provide a source of statistical information 
that might allow for valid comparison with the work of 
other authors and thereby valid conclusions as to whether 
or not postoperative results are indeed altered by the use of 
an operative shunt; and second, to provide an in-depth 
analysis of those patients who awakened in the recovery 
room with an acute operative neurologic deficit so as to 
determine whether the use of an operative shunt might 
have been useful in obviating the problem. 

No type of surgical procedure could be incriminated 
statistically as significantly increasing acute operative or 
delayed postoperative neurologic deficits or mortality. 


When comparing the clinical categories of preoperative 
diagnosis with neurologic morbidity and mortality, 
obviously those patients at greatest risk are in the stroke 
category. The remaining categories under comparison 
were statistically similar. The overall neurologic morbidity 
of 3.34% consisted of 1.09% temporary and 2.24% perma- 
nent deficits, whereas when analyzed in terms of acute 
operative and delayed postoperative morbidity, these fig- 
ures are 1.46% and 1.88%, respectively. 


Acute Operative Neurologic Deficit 


There were 28 acute operative neurologic deficits (1.5%) 
in the entire series, ten of which were temporary, seven 
clearing within 48 hours and the remainder in 6, 8, and 13 
days. A critical analysis of the available information 
cannot show whether these temporary neurologic deficits 
resulted from cerebral anoxia during cross-clamping or 
from transient ischemic attacks that resulted from platelet 
fibrin embolization during carotid artery manipulation. 

The remaining 18 acute operative neurologic deficits 
(0.94%) were permanent. Hight of these patients were 
shown to have unequivocal cause for their stroke, as seven 
patients either had a massive platelet fibrin aggregate or 
complete arterial occlusion at the operative site demon- 
strated by arteriography in the recovery room (Figure). 


Table 1.—Morbidity and Mortality by Operative Procedures 


Acute Operative 


Neurological Deficit, No./% 
Total yu GERE M E c a ES ICA TOES Total, 


Subtotal 


Clinical Category Procedures Temporary Permanent 
Standard endar- 


terectomy 1,197 5/0.42 


Shortening pro- 
cedures 
Eversion en- 
darterectomy 2/0.45 4/0.91 
Without endar- 
terectomy 
(kink syn- 


drome) 2/1.6 1/0.79 


11/0.92 16/1.3 9/0.75 17/1.4 





3/2.4 


Delayed Postoperative 
Neurological Deficit, No./% 
Mortality, 
Subtotal No./% No./% 


Temporary Permanent 


26/2.2 42/3.5 22/18 


6/1.4 1/0.23 5/1.1 6/1.3 12/2.7 12/2.7 


1/0.79 1/0.79 4/3.2 2/1.6 


127 0/0 
lation 67 0/0 0/0 0/0 0/0 1/1.5 1/15 1/1.5 0/0 
Enc c um va wn — T 9 XB oT 384. o 


Vein graft 1/3.7 1/3.7 
Subclavian trans- 


positi 42 0/0 1/2.4 
17 0/0 


2/7.4 


1/2.4 0/0 1/2.4 1/2.4 2/4.8 1/24 


1/59 0/0 1/5.9 1/5.9 0/0 


ion 
Miscellaneous 0/0 0/0 
| Total 1,917 10/0.52 18/0.94 28/1.5 11/0.5 25/1.3 36/1.9 64/3.3 37/1.9 














Acute Operative 


Permanent 







Clinical Category 
Asymptomatic 
bruit 


Transient ischemic 


Temporary 





279/15 3/1.1 2/0.72 
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Table 2.—Morbidity and Mortality by Clinical Category 





Total Neurological Deficit, No./% 


ee Aa e ud ————Ó———M MÀ 8 


Subtotal 


5/1.8 2/0.72 


attack 1,422/74 5/0.35 9/0.63 14/0.98 8/0.56 18/1.3 26/1.9 40/2.9 25/1.8 
Stroke 207/11 2/0.97 7/3.38 9/4.35 1/0.48 3/1.45 4/1.93 13/6.3 9/4.3 
ischemia 9/0.5 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 
Total 1,917/100 10/0.52 18/0.94 28/1.5 11/05 25/1.3 36/19 , 64/33 37/1.9 


Delayed Postoperative 

Neurological Deficit, No./% 

Total, Mortality, 
Subtotal No./% No./% 


Temporary Permanent 















4/1.4 11/3.9 3/14 
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The other patient was found to have a complete_y occluded 
carotid artery at the time of surgery, though arteriography 
24 hours previously demonstrated patency with 98% steno- 
sis. 

Therefore, there remain ten patients (0.5%) with acute 
operative neurologic deficits that were permanent and that 
might not have occurred if an indwelling shunt had been 
used. Five of these ten patients, however, suffered a 
preoperative stroke. Of the remaining, one had associated 
severe intracranial disease, one showed occlusion of the 
appropriate middle cerebral artery documented by an 
isotope brain scan, two suffered intraoperative shock 
during cross-clamping of the carotid artery, and, finally, 
one had a mild residual deficit that was unexplained. 


Delayed Postoperative Neurologic Deficit (1.88%) 


Thirty-six strokes occurred in patients who postopera- 
tively were initially neurologically intact. Eleven deficits 
were temporary, nine of which cleared in 48 hours, and two 
at five and nine days, respectively. These patients were 
thought to have experienced transient ischemic attacks of 
various degrees of severity. 

There were, therefore, 25 delayed permanent neurologic 
deficits that we cannot attribute to the opera-ive cross- 
clamping of the carotid artery. Five strokes in this catego- 
ry were paradoxical (ie, involving opposite hemisphere), 
five resulted from cardiorespiratory arrest, seven demon- 
strated occluded arteries by angiography, four had late 
intracranial hemorrhage from hypertensive crisis, and four 
were from unknown causes. 


COMMENT 


An in-depth analysis of the postoperative neurologic 
deficits discussed here necessarily involves a certain 
amount of judgment by us that unfortunately is subjective 
and not authoritative beyond reasonable academic chal- 
lenge. One such judgment is exercised in this discussion for 
the purposes of simplification because no reasonable fact 
or information allows settlement of the issue; ie, delayed 
postoperative neurologie deficits, which occur once a 
patient has been determined to be neurologically intact 
after surgery, will not be attributed to possible cortical 
anoxia that results from cross-clamping the carotid artery. 
Therefore, those patients who suffered delayed postopera- 
tive neurologic deficits will be excluded from further 
discussion. 

In confining our analysis to those 28 patients with acute 
operative neurologic deficits, we might assume that all 
suffered operative cortical anoxia, and that the hazards of 
shuntless carotid surgery are 1.5% (28/1,917). 

Ten patients suffered only temporary neurologic deficits 
that just as well could have been caused by platelet fibrin 
emboli provoked by surgical manipulation of the carotid 
artery, much as in a transient ischemic attack. Logic allows 
that because these ten patients were not permanently 
afflicted and, further, that the cause of their temporary 
neurologic deficit is unclear, then these ten patients did not 
suffer attacks as a result of failure to use intraoperative 
carotid artery shunting. We may then proceed to the final 
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18 patients who suffered permanent operative neurologic 
deficits. 

Permanent operative neurologic deficit certainly may 
result from multiple causes, but for the purpose of this 
discussion we chose to ineriminate their shuntless surgery 
unless unequivocal information that would satisfy even the 
most skeptical observer was forthcoming. Such informa- 
tion, indeed, was available in eight patients. Seven patients 
were shown to have either occlusion or severe platelet 
fibrin aggregation at the site of endarterectomy, and one 
patient was discovered to have an acutely occluded artery 
at the time of surgery (though demonstrated to be open 48 
hours previously on arteriography). These patients are 
therefore excluded and we are left with ten patients (0.5%) 
whom we assume might have suffered from nonshunting 
surgical techniques. Though there were extenuating cir- 
cumstances that might be incriminated as etiologic in 
these final ten patients in terms of their acute operative 
neurologic deficit as listed in the “Results” section, we 
allow that the presence of an indwelling shunt during the 
time of arterial repair might have prevented the perma- 
nent neurologic deficit in these final ten patients. We 
concluded, therefore, that the proper risk of shuntless 
surgery in this series of patients is most prudently deter- 
mined to be 0.5%. 

Should we then use shunts during all carotid artery 
surgery to protect 0.5% of our patients? Yes, provided two 
circumstances are met: (1) the risk of stroke resulting from 
the use of a shunt can be demonstrated (in the hands of the 
concerned surgeon) to be less hazardous, and (2) a statisti- 
cally significant improvement in surgical morbidity can be 
documented. 


Review of the Literature 


Table 3 gives those published statistics that deal with the 
results of the various surgical techniques in carotid artery 
surgery thought most comparable and meaningful for 
comparison with the present report. The significance (de- 
termined by Fisher’s exact test) shown for each series 
refers to the comparison between that series and our 
results. The P values indicate that only one series is 
statistically superior to our results in terms of stroke 
morbidity. 

The series of 102 procedures with zero stroke morbidity 
by Connally et al* does differ statistically in significance. 
However, within the present series of 1,917 procedures, 102 
consecutive procedures were performed without stroke 
morbidity in 1966. In our series, we have refrained from 
extracting a limited series of patients for statistical infor- 
mation. 

To arrive at a valid comparison of stroke morbidity 
between the present series of patients and those results of 
the authors quoted in Table 3, it is necessary to qualify our 
work and select a group of patients similar to those already 
published. Table 3, therefore, compares all of those patients 
on whom we performed standard carotid bifurcation 
endarterectomy (1,917) with the tabulated results of the 
authors listed. 

To avoid the legitimate criticism of selecting a subgroup 
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Table 3.—Standard Carotid Endarterectomy, Comparison of 1,197 Nonshunt Procedures 
With Various Methods of Cerebral Protection 








Permanent Stroke, Temporary Stroke, Total 
Source (Method) No./%/P No./%/P No./%/P 


No. 
Present report, 1980 (no shunt) 1,197 28/2.3 14/1.2 42/3.5 


Baker et al,’ 1975 (EEG-selective 
shunt) 213 1/0.47/.05 3/1.4/.49 4/1.9/.15 


Baker et al,? 1977 (no shunt) 304 7/2.3/.58 9/2.9/.03 16/5.3/.11 


Callow et al? 1978 (EEG-selective 
shunt) , 186 3/1.6/.38 . 7/3.8/.02 10/5.4/.15 


Total Procedures, 









Callow et al,’ and Baker et al,’ 1978 



















(EEG-selective shunt) 399 
Connally et al,“ 1977 (regional anes- . 
thesia, selective shunt) 102 
Haynes and Dempsey,’ 1979 (routine 
shunt) 276 
| Hays etal,* 1972 (stump pressures, 
selective shunt) 200 
Moore et al,’ 1973 (stump pressures, 
selective shunt) 107 
| Nunn» 1975 (routine shunt) 234 






Rich and Hobson,’ 1975 (regional an- 
esthesia, selective shunt) 

Sundt et al,” 1977 (CBF*-EEG-stump 

pressures, selective shunt) 474 


*CBF indicates cerebral blood flow. 


Table 4.—Comparison of Results* 


Source Total Permanent Temporary 
(Method) Procedures Stroke Stroke Total 
Present report, 
1980, (no shunt), 
No./% 1,081 
Thompson," 1979 
(routine shunt), 


22/2.05 13/1.2 35/3.2 





No./% 516 7/1.4 4/0.78 11/2.1 
Significance .23 .23 31 oe. 


*Both investigators used standard endarterectomy procedures, and the 
patients presented by each had either asymptomatic bruit or transient 
ischemic attack. The difference lies in the use of the temporary shunt. 


of patients for comparison with other authors, statistical 
comparisons were made between the surgical group of 
standard endarterectomy and all the remaining classes of 
surgical procedures. There proved to be no statistical 
difference (P = .35) between these groups of patients or 
between the endarterectomy group and any individual 
subgroup of surgical procedures. 

Because of the outstanding contribution of the carefully 
documented work of Thompson," in which he presented 
516 carotid procedures within the clinical subgroup of 
asymptomatic carotid bruit and transient ischemic attacks 
treated by standard carotid endarterectomy, a further 
exception will be made. Table 4 compares Dr Thompson’s 
series, in which all patients were operated on with intraop- 
erative shunting technique, against all patients (1,081) in 
the present series who underwent standard endarterecto- 
my also within the clinieal subgroup of asymptomatic bruit 
and transient ischemic attack. 

Though there is no statistical difference in the morbidity 
results shown, one must observe that there has been one 
more stroke per hundred patients in the present series. 
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4/1.0/.07 10/2.5/.05 14/3.5/.56 





0/0.0/.098 0/0.0/.32 0/0.0/.03 
4/1.5/.26 7/2.5/.08 11/4.0/.41 
3/1.5/.33 4/2.0/.25 7/3.5/.57 
2/1.9/.55 3/2.8/.16 5/4.7/.34 
4/1.7/.38 7/3.0/.04 11/4.7/.24 








5/2.4/.56 7/3.3/.03 12/5.7/.09 





12/2.5/.47 9/1.9/.18 21/4.4/.22 











This statistic would be more meaningful if Dr Thompson’s 
series were not also a subset of patients from within his 
entire experience. 

Finally, one question must be asked for completeness: 
what is the fate of those patients denied surgery by the 
surgeon committed to always using a shunt when the 
pathologie anatomy of carotid disease does not allow for 
the use of an intraoperative shunt, such as in fibromuscular 
hyperplasia of the distal internal carotid artery, obstruc- 
tive kink pathology, ete? Although there may be no clear 
and succinct answer to the shunt controversy, there 
emerges a certain truth. If the surgery is performed 
proficiently in the hands of competent and experienced 
vascular surgeons (regardless of whether a shunt is used or 
not), the results will be comparable and beneficial to those 
patients who otherwise might be afflicted by stroke. 


Twilla L. Haynes, RN, MSN, assisted in the collection of the data; Marilyn 
Gibbs, BA, MLn, medical librarian at DeKalb General Hospital, Decatur, 
Ga, assisted in the literature review; and, Robert Beveridge and his staff at 
the Medical Media Productions Department of the Georgia Baptist Medical 
Center, Atlanta, provided photographic assistance. 


Biostatistical consultation was obtained with Elmer C. Hall, PhD, profes- 
sor and chairman, Department of Biometry, Emory University School of 
Medicine, Atlanta. 


Nonproprietary Name and Trademarks of Drug 
Dextran 70—Macrodex, Hyskon. 
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Discussion 


Jesse E. THompson, MD, Dallas.-I must respectfully take 
exception to the authors’ conclusion that a shunt is not necessary, 
. and disagree with their conclusion that carotid artery cross- 

‘clamping during disobliterative procedures does not produce din- 
i leally significant cerebral ischemia. A great body of observed and 
reported data in the literature contradicts this assertion. I will 
limit my remarks to what the authors call “standard endarterec- 
tomy” procedures, since all our operations are in this category. 
.. © That all is not necessarily good news with carotid endarterecto- 
. my is shown in a report by Easton and Sherman. Their reported 
mortalities ranged from 41.7% to 5.5%, and stroke rates averaged 
14.5%. 

The authors’ own data do not support their contertion that a 
shunt is not necessary. Thus, their overall stroke rate is 3.5%, with 
the permanent stroke rate being 2.3% and operative mortality 

18%. In patients with contralateral occlusion and unilateral steno- 
sis, their stroke rate was 5.7%, similar to Bill Baker’s 6.6% without 
a shunt, in contrast to our own of 0.7%, or one in 142 cases, with 


: routine. shunting—almost a tenfold reduction. Our experience 


during a 14-year period with 1,014 operations using a shunt 
B routinely gave an overall operative mortality of 1.4%. Our 7-year 
data: on permanent strokes associated with operation in which a 
shunt was used give a figure of 0.8%. 

The work of Javid et al, in which a shunt was used routinely, 
showed an operative mortality of 1%, and permanent strokes 
associated with operation occurred at a rate of 0.6%. Although the 
differences are small, these data are superior to those shown here. 
Whether one uses routine or selective shunting based on neuro- 
logic testing, stump pressure or EEG is a matter of personal 
preference, 

: The point I want to emphasize i is that there are many factors 
other than the shunt that affect the outcome of carotid endarterec- 
tomy operations. Probably most important is selection of patients. 
Thus, those patients who. are most symptomatic, who have the 
` worst lesions, are at greatest risk and carry the highest rates of 
mortality and. stroke morbidity. Contrariwise, those who are 
asymptomatic, who need operation the least, are at lowest risk and 
earry the lowest rates of mortality and morbidity. The overall 
outcome in any large series is thus dependent on the mix of 
‘subjects of patients operated on. Other factors include the neuro- 
logic status, the anatomic status, both intracranial and extracra- 
nial, and whether the patient has the opposite carotid secluded or 
:not. The state of collateral circulation is the bottom line in most 
instances. General risk factors are also of great importance. 
To maintain that a shunt is never necessary puts one in an 
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indefensible position—indefensible philosophically and scientifi- 
cally. 1 also think this is à position that one need not be put into, 
since a shunt is easy to use, can be used routinely or selectively, 
and has been demonstrated to be the most simple and satisfactory 
method for cerebral protection when collateral circulation is 
inadequate. 

Wittiam D. Baker, MD, Maywood, Ill.—I agree that carotid 
endarterectomy can ‘be performed with good, in fact enviable, 
results without the use of a temporary indwelling shunt. 

Wher I was a vascular Fellow, we used a shunt selectively, based 
on the internal carotid back pressure; the lower limits were 
between 45 and 55 mm Hg, depending on the patient and the 
nervousness of the surgeon. In the same town, another institution 
used as their lower limits an internal carotid back pressure of 25 
mm Hg; others used an eyeball method of measuring pressures; 
and others used an EEG. I became cynical with regard to use of the: 
shunt.. Therefore, in the last ten years I have not used a shunt 
when performing a routine carotid endarterectomy. I have heard 
nothing today nor have I experienced anything in the last ten 
years tbat has changed my mind. 

I do not agree with the authors, however, that temporary , 
cerebral ischemia never causes a stroke. There are undoubtedly a 
few patients in my series (and if you look at their data, very few 
patients in their series) who have had a stroke related to tempo- 
rary ischemia during the carotid clamping period. There is no 
question about that in my mind. However, these authors have not 
seen nor have I seen air embolus through a shunt, atheromatous 
embolus through a shunt, snowplowing of the intima distally, or 
disruption of an artery by trying to put a No. 4 shunt in a No. 3 
artery. We do not have the infrequent bad news of the shunt in our 
series, but this is, of course, balanced by those’ few patients who 
have an ischemic stroke in our series. 

In our particular series, we had an. average carotid occlusion 
time of approximately 30 minutes. This figure emphasizes the 
rather generous safe period the surgeon enjoys even in the 
absence of a temporary indwelling shünt. 

I think Dr Thompson may be correct when he states that 
patients with contralateral carotid occlusions are at an increased 
risk of stroke: four in 70 in this series, four in 61 in my series. Most 
statisticians agree that these numbers are so small that you cannot 
really make much of them. I encourage each of us to continue to 
keep records until these numbers either become statistically 
significant or insignificant. 

The most important message is not negative, but positive: 
carotid endarterectomy is a technically exacting procedure. It is 
not technically difficult, but it is technically exacting and intraop- 
erative misadventure results in stroke. 

There are those of you in this audience who use a shunt either 
selectively or routinely with excellent results, and I would encour- 
age you not to change your proven techniques. However, eredit for 
your results should be given to your technical expertise, not to the 
temporary indwelling shunt. 

J. HAnorp Harrison, MD, Atlanta.—We have since 1958 oper- 
ated on more than 5,100 carotid arteries under varying circum- 
stances.similar to those of Dr Whitney's group. We began with 
local anesthesia, trial periods of ocelusion to determine the neces- 
sity of shunting. Finding this unsatisfactory, we proceeded with 
general anesthesia, shunting, and the usual reported methods to 
increase cerebral perfusion during the. period of occlusion. We 
rapidly came to the conclusion that our best approach was to put 
the patients asleep, open up their necks, ream out their arteries, 
and close them back up. In the past several years we have added 
routine operative arteriography and have shifted more toward 
eversion type of endarterectomy for practically all of our carotid 
surgery. This technique leaves a smoother base and no longitudi- 
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provements in technique over the years com- 
rovements in supportive care, cardiology, anesthe- 
physical facilities have allowed us to reduce our 
s to a minimum. We joue had a carotid artery 



























ficit from surgery in three to four years. 
© Most of the complications in this stüdy and those presented by 
others are to me quite well explained by occlusion of the artery, 
embolization, hypertension, and so forth. There is no way that we 
“ean control all the factors, such as loose fragments dislodged from 
' the artery during disection, small vessel involvement that may or 
may not be visualized by arteriography, embolization from the 
heart, or others that could be elicited. Add all of this up and I 
certainly concur with the. author that shunting i is: rarely, i if ever, 
necessary in performing | carotid surgery. — - 
"All of this to me goes back to the basic principles that Thave 
b “preached for some time. Carotid surgery is treacherous in that 
when properly performed t operation appears easy and compli- 
toa false sense of security, at which 
"time fatal or erippling com peations may rapidly develop when a 
/ basic principle is violated. 
O These principles are as follows: (1) Good light (you can’t fix it if 
you can't see it). (2) Geod vision (eyes corrected if necessary). 
; Magnifying loops are quite helpful, and to me almost essential. (3) 
Good anesthesia (the patient asleep and the physician awake and 
alert). (4) Good surgery (this is no place for beginners, or the 
occasional surgeon). (5) Good postoperative care, particularly in 
the recovery room. If one has these, any surgical approach is going 
to give good results. If not, then this search for improved methods 
of cerebral protection, monitoring, or techniques of surgery will be 
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endless. 

Dr JoNEs.-l have clearly indicated that operative cerebral 
ischemia could not be conclusively abrogated as a signifieant 
factor in stroke after surgery based on the data presented. 
Although those same data are inferentially strong in negating 
cerebral ischemia as a causative factor, they are nevertheless: 
inconclusive and no conclusions were drawn. 

Clinically significant cerebral ischemia has been documented to 
occur in 6% to 25% of all people operated on under regional 
anesthesia, or with continuous intraoperative EEG monitoring. If 
shunt placement was necessary to restore flow to prevent stroke, 
why is it that the permanent stroke rate in most series routinely 
not shunted approximates 295 and is not dissimilar from that in 
selectively or routinely shunted patients? I believe that transient 
clinically significant cerebral ischemia definitely occurs during 
carotid occlusion and that it not only can be reversed by shunt 
placement to restore flow, but also by unclamping the carotid 
artery at the termination of the procedure. 

Retrospective studies are easily subject to criticism, and inter- 
series comparisons can be hazardous. If these fallacies are consid- 

ered, appropriate opinions.can be derived from the fact that no 
statistically significant difference can be shown between the 
neurological morbidity in series in which a shunt was routinely not. 
used when compared to those in which a shunt was used selectively 
or routinely, with the possible exception of the patients with 
contralateral total occlusion. 

I approached this study not to espouse a particular method of 
earotid surgery, but merely to attempt to lend evidence to the 
question of the significance of intraoperative cerebral ischemia. It 
is obviously best that each surgeon perform carotid surgery 
whichever way he or she feels most comfortable and can obtain 
optimum results. 
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“Ischemic Gangrene: An Indication 
for Tetanus Prophylaxis 


Because of increasing awareness on 
the part of both patients and physi- 
cians, the incidence of clinical tetanus 
is decreasing yearly. At present, teta- 
nus almost always occurs in nonimmu- 
nized or partially immunized persons, 
and then only if they are late in 
seeking treatment or if the threat of 
possible tetanus infection is unrecog- 
nized by the physician. At the Medical 
University of South Carolina, Charles- 
ton, we recently treated a patient in 
whom tetanus developed as a compli- 
cation of ischemic gangrene of the left 
third toe. 

Though, penetrating injuries and 
burns are well-known indications for 
appropriate prophylaxis, our patient 
— had tetanus that arose from tissue 
` damaged by a primary ischemic pro- 
sess, and the need for tetanus prophy- 
: Jaxis was not appreciated. Prompted 


as by our experience with this patient, 


‘we reviewed standard and vascular 
surgical texts but could find reference 
to neither the incidence nor the possi- 
bility of tetanus as a complication of 


-= ischemic gangrene, However, commu- 
nication with the Center for Disease 


D "Control, Atlanta, revealed that gan- 
grene is currently the third leading 


|... cause of tetanus infection. Since 1972, 
there have been 15 cases of tetanus 


as a complication of gangrenous 


| wounds, with an average of one to 


| three new cases per year. Seven cases 
... occurred in diabetic patients, three in 
= patients with gangrenous decubitus 
ulcers, and one in a patient with occu- 


= fusive vascular disease. 


It is not surprising that ischemic 
_ ' gangrene with skin breakdown should 
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qualify as a tetanus-prone injury 
owing to the low oxygen tension in 
such tissues. With this realization, we 
currently ascertain the immunization 
history on all patients with vaseular 
disease and associated ischemie gan- 
grene and administer adequate pro- 
phylaxis when indicated. We issue this 
communieation to stress to other phy- 
sicians who are involved in the care of 
sueh patients that ischemie gangrene 
constitutes a tetanus-prone injury, 
and adequate prophylaxis should be 
an integral part of treatment. 
WILLIAM H. Stroup, Jr, MD 
DaBNEY R. YARBROUGH III, MD 
Charleston, SC 


Splenic Regeneration 


To the Editor.— Alvarez and Greco (AR- 
CHIVES 1980;115:772-775) have shown 
thatasplenicremnant with intact blood 
supply is superior to autotransplanted 
splenic fragments in restoring splenic 
mass. Studies in our laboratory demon- 
strate that the spleen can regenerate 
after partial splenectomy and does so 
quite rapidly. 

Twenty 6-week-old CD,F, female 
mice were killed; spleens were re- 
moved and weighed. Mean splenic 
weight was 98.75 mg. Partial splenec- 
tomy was performed on 80 mice using 
ether anesthesia. Fifty percent of the 
spleen was removed, leaving a rem- 
nant supplied by the hilar vessels. 
Animals were killed on day 0, 10, 28, or 
112. All splenie tissue was removed 
and weighed. Histopathologic speci- 
mens were taken. Mean splenic 
weights were as follows: day 0, 47.13 
mg; day 10,69.06 mg; day 28, 78.15 mg; 
day 112, 7848 mg. Morphologically, 
specimens taken on days 10, 28, and 
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112 were indistinguishable. By day 10, 
animals had recovered 22.2% of the 
original splenic mass. Regeneration of 
31% of splenie mass occurred by day 
28, with no significant gain thereaf- 
ter. 

Recent clinical reports indicate that 
splenic preservation can be done safe- 
ly.' Furthermore, normal rates of pro- 
tection from a pneumococcal challenge 
are afforded animals that retain 50% 
of their splenic mass." 

KENNETH S. SCHER, MD 
JAMES A. CorL, JR, MD 
Huntington, WVa 


1. Morgenstern L, Shapiro SJ: Techniques of 
splenic conservation. Arch Surg 1979;114:449- 
454. 

2. Coil JA, Dickerman JD, Horner AB, et al: 
Pulmonary infection in splenectomized mice: 
Protection by splenic remnant. J Surg Res 1980; 
28:18-22. 


In Reply.-The data presented by 
Scher and Coil lend further support to 
the now well-documented ability of 
the spleen to regenerate after partial 
splenectomy. Different rates of re- 
generation may well be explained by 
species differences and are far less 
important than their demonstration 
that these remnants proteet animals 
against pneumococcal challenge. In- 
deed, more recent experiments from 
our laboratory show that both hilar 
and short gastric remnants weighing 
less than 25% of the spleen's original 
mass will regenerate and protect 
recipients against subsequent pneu- 
mococcal bacteremia.’ There is no rea- 
son to presume that even smaller sple- 
nie remnants will not do the same. 
These data appear to support splenie 
salvage even after severe injuries pro- 
vided a small amount of splenie tissue 
remains attached to identifiable blood 
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vessels. The role of the spleen in pro- 
tection against pneumococcal sepsis 
appears to be related to its filtering 
effect rather than to immunologic 
functions. 
RALPH S. GRECO, MD 
Piscataway, NJ 


1. Greeo RS, Alvarez FE: Protection by partial 
splenectomy against pneumococcal bacteremia. 


5o Surg Gynecol Obstet, to be published. 


Preoperative Localization of the 
Greater Saphenous Vein: Use of 

: the Portable Doppler Ultrasound 
Flow Detector 


_ Autogenous saphenous vein grafts 
are frequently used for revasculariza- 
` tion procedures. Harvest of such veins 
.. is accompanied by a small but persis- 
tent morbidity. This is often a result 
of extensive dissection in the subcuta- 
neous tissue during the search for the 
vein. Preoperative phlebography of- 
. ten assists in determining size and 
suitability of the vein' but may not be 
helpful in localizing this vessel. This 
-communication describes a technique 
using the portable Doppler ultrasound 
flow detector that we have found use- 
ful in mapping out the course of the 
saphenous vein. 
The portable Doppler ultrasound 
flow detector is used with standard 
acoustic gel. Examination is per- 


scratch mark 





Fig 2.—Finger tapping of vein is continued over proximal vein that has just been located 
(Fig 1). Probe is moved to find vein further proximally. Vein's course is marked by 
Scratching skin with 25-gauge hypodermic needle. 
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Fig 1.—Finger tapping over presumed site of greater saphenous vein at ankle generates 


transrritted wave in distended vessel. This will result in audible Doppler signal only when 
probe s accurately positioned over proximal vein, ie, probe position (c). but not positions 


formed. in the operating room, with 
the patient recumbent in. a 30? reverse 
Trendelenburg's position in order pas- 
sively to distend the veins. Doppler 
testing is begun at the ankle or over 
an obviously visible greater saphenous 
vein. An audible signal is obtained by- 
finger tapping the vein distal to the 
Doppler probe (Fig 1). The sound is 
traced distally and proximally as 
required. The course of the vein is 
marked by gently seratching the skin 
with a 25-gauge hypodermic needle 
(Fig 2). This technique has been used 
in 25 cases, and in each patient the 
vein's position was. accurately pre- 
dieted. = 
Doppler ultrasound. localization of 
the saphenous vein is easily achieved 
even in the obese patient. This allows 
for planned skin ineisions, decreased 
tissue dissection, shorter operating 
time, and lower morbidity from vein 
harvest procedures. 
RUSSELL Samson, MD 
Susi Gupta, MD 
FRANK J. Verru, MD 
New York 


1. Veith FJ, Moss CM, Sprayregen S, Monte- 
fusco C: Preoperative saphenous venography in 
arterial reconstructive surgery of the lower 
extremity. Surgery 85:253-256, 1979. 
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Books - 


The Injured Child, edited by Judson G. Ran- 
dolph, M. M. Ravitch, K. J. Welch, et al, 420 pp, 
Chicago, Year Book Medical Publishers, 1979. 


Twenty-one years ago, Willis J. 
«Potts dedicated his at times poetical 
and philosophical book The Surgeon 
and the Child to the deformed infant. 
He described this infant if it could 
speak as imploring the surgeon, 
Please exercise the greatest gentleness 
with my miniature tissues and try to cor- 
rect the deformity at the first operation. 
Give me blood and the proper amount of 
fluid and electrolytes; add plenty of oxygen 
. to the anesthesia, and I will show you that I 
can tolerate a terrific amount of surgery. 
You will be surprised at the speed of my 
recovery, and 1 shall always be grateful to 
you. 


In. his postscript and rededication, he 
indicated that much he had written 
would soon be made obsolete by better 
methods of diagnosis and improved 
surgical techniques. The editors. of 
. this book have compiled a concise vol- 
ume of the current state of the art 
management of the major cause of 
childhood death. They too intimate 
that with increased efforts in trauma 
prevention much that is presented will 
- be unnecessary and. therefore. in a 
sense obsolete. An awesome list of 
contributors present in a logical and 
organized fashion the. physieal and 
psychological care of the injured child 
plus the emotional needs of the par- 
ents from the planning stage of an 
~ ideal emergency room to the manage- 
ment of trauma to most of the major 
‘systems of the body. Many chapters 
already appear in the current edition 
of Pediatrie Surgery, and form the 
nucleus of this smaller volume. 

The chapters on management of the 
basic problems of major trauma are 
excellent. The chapter on emergency 
room care details step by step the 
management of life-threatening inju- 
ry. The clearly highlighted summaries 
Stress briefly the rapid almost auto- 
matie responses mandated to handle 
--“guch situations. The insistence on 
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weight-related dosages of drugs in a 
surgical text is heartening to pediatri- 
cians who have been stressing this 
need to their surgical colleagues. A 
section on psychological considera- 
tions is a laudable reminder to the 
often harried emergency room staff, 
surgeons, and intensive care unit per- 
sonnel that the psychological as well 
as the physical needs of the patient 
must be met for totality of care. Fluid 
balance and nutritional support are 
well presented. Again the pediatrician 
should relish the utilization, with 
minor exceptions, of the classic works 
of Darrow and later Ordway in the 
estimation of fluid and caloric needs. 
The section on respiratory support is 
brief yet comprehensive. 

Surgical infections are well covered, 
but there is no mention of the danger 
of tetracyclines in the pediatric age 
group or of the emergence of ampicil- 
lin-resistant Haemophilus influenzae. 
A dosage schedule for those unfamil- 
iar with pediatrie needs would be 
desirable. 

The discussion of renal failure is 
excellent, and the problems of anes- 
thesia are covered adequately. The 
chapter on skin and subcutaneous 
injuries is especially clear, and in- 
cludes an interesting approach to 
closure of scalp lacerations with use of 
the patient's hair. Management of 
hand injuries is discussed, but only 
brief mention is made of microsurgi- 
cal techniques of repair. One of the 
highlights is the chapter on abdominal 
injuries, büt there is no mention of the 
use of pneumococcal vaccine and pro- 
phylactic penicillin in splenectomized 
patients. Chest injuries are presented 
well, and the chapter on CNS trauma 
is noteworthy for its step-by-step 
management of head injury, including 
the use of computerized tomographic 
scan. Àn excellent flow chart for the 
management of blunt renal injuries is 
included in the chapter on genitouri- 
nary trauma, and the chapter on mus- 
culoskeletal injuries emphasizes ath- 


letic injuries to the epiphyseal plate 
and its effect on bone growth. Burns 
are well covered, as are snakebites and 
spiderbites, including the pearl that 
for a snake bite, "A set of car keys is 
the best first aid item." 

The inclusion of a chapter on birth 
injuries is commendable, and high- 
lights of the problems are presented. 
The quote that with a fractured 
femur, "It is only necessary to have 
both fragments in the same extremity 
to remold malunion" although face- 
tious, points out that healing in the 
infant with minimal manipulation is 
often excellent. The presence of a 
chapter on the battered child should 
be applauded by all those who care for 
children. The subject is well pre- 
sented. The authors offer eight short 
rules that may help in detection, and 
stress that the plysician's role must 
extend beyond the isolated care of the 
injury and include the total welfare of 
the child. 

The omission of chapters on injury 
to the eye and ear, nose, and throat is 
regrettable as such injuries occur not 
infrequently, and for a recently pub- 
lished text one would expect in many 
instances a more current bibliogra- 
phy. The table of contents is complete, 
and the index, with a few exceptions, 
is adequate. 

The book will be of great value to 
emergency room personnel faced daily 
with the injured child, to the general 
surgeon whose expertise in handling 
children is limited, and to the pediat- 
rie surgeon to update or refresh his 
knowledge. It is perhaps a bit too 
technieal surgically for the pediatri- 
cian’s bookshelf, but he will find it an 
excellent reference text especially to 
better understand the demands of 
emergency care and the problems 
faced by the surgeon so that both may 
contribute to the maximum benefit of 
the child. 


ALBERT S. BEASLEY, MD 
Westport, Conn 
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‘Experimental Skin Grafts and Transplantation 
Immunity, by Donald L. Ballantyne, John M. 
Converse, 192 pp, with 60 illus, $29.90, New York, 
Springer-Verlag, 1979. 

The authors subtitle this book “A 
Recapitulation” and that it indeed is. 
This slim volume begins with an intro- 
duction that consists of a brief review 
of grafts, the immunologic response to 
them, and methods of delaying graft 
rejection. Then, a thorough and 
detailed review of the literature fol- 
lows, dealing with the vascularization 
of skin grafts in autografts and first- 
set allografts, including stereomicro- 
scopic, histochemical, and experimen- 
tal data. Similar reviews of the litera- 
ture dealing with second-set allo- 
grafts and with xenograft rejection 
are then presented. Special topies are 
eovered in separate chapters dealing 
with the effects of the size of grafts 
on allograft and xenograft rejection 
and with the behavior of preserved 
skin grafts. 

The review of the literature pre- 
sented in this book is detailed, thor- 
ough and objective, albeit not critical. 
It should be noted that the discussion 
of "transplantation immunity" is spe- 
cifically directed at skin grafts and 
does not represent a general review of 
the field. Key illustrations are repro- 
duced from many publications. They 
are of adequate quality, as is the 
produetion of the entire book. 

This book dealing with skin grafts 
and the immune reactions they pro- 
duce will be of interest to investiga- 
tors in the field, and, as a rich source 
of reference, belongs in biomedical 
libraries as well. 

NiCHOLAS A. HaLASZ, MD 
San Diego 


Cerebral Aneurysms: Advances in Diagnosis and 
Therapy, edited by H. W. Pia, C. Langmaid, J. 
Zierski, 465 pp, 268 illus, $99.50, New York, 
Springer-Verlag, 1979. 

During the past 50 years, the surgi- 
cal management of intracranial aneu- 
rysms has undergone a number of 
technical and conceptual changes that 
have allowed a reduction in operative 
mortality to less than 5%. This scholar- 
ly volume, a compilation of the pro- 
ceedings of the 1977 International 
Workshop on Aneurysms, documents 
these many developments and pre- 
sents the views and clinical practices 
of the world’s experts in this particu- 
lar field. 

The papers presented not only high- 
light those approaches to aneurysm 
surgery that we currently accept as 
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"standard best care," but they discuss 
in depth as well those principles and 
practices whieh for the present are 
speculative and acknowledged as 
probably beneficial but without either 
clinica. or experimental proof. Equally 
well documented and presented are 
papers dealing with the experimental 
pathophysiology involved in aneurysm 
growth, fibrin matrices, and spasm- 
producing substances in the spinal 
fluid cf patients after subarachnoid 
hemorrhage. 

It seems obvious that the use of 
microsurgical techniques, specially de- 
signed clips and instruments, deliber- 
ate intraoperative hypotension, clini- 
cal grading, bipolar coagulation, ven- 
tricular drainage,  antifibrinolytie 
agents, and computerized tomograph- 
ic scanning have been embraced by 
most neurosurgical centers. Not so 
forthright in the consensus are such 
controversial issues as the timing of 
surgery (early vs delayed), degree, 
oecurrence, treatment and measure- 
ment of vascular spasm, and the appli- 
cation (if any) today for extracerebral 
vascular ligation and invasive radio- 
graphically placed balloons. The pre- 
viously coveted use of hypothermia 
(moderate or profound) seems all but 
relegated to the annals of history, 
perhaps awaiting some new renais- 
sance or application. 

To this reviewer’s surprise, howev- 
er, little attention was paid to the 
concepts of blood volume expansion 
(preoperatively and postoperatively), 
antidiuretic hormone effect, cerebral 
perfusion pressures, effects on auto- 
regulazion, barbiturate loading, and 
extracranial-intracranial bypass capa- 
bility for total resection of giant aneu- 
rysms with occlusion of the parent 
vessels. There is little comment rela- 
tive to the many protocols and propos- 
als for overcoming vascular spasm 
either in the preoperative or postop- 
erative state. These omissions, I 
believe, represent developments that 
have occurred since the meeting in 
1977. 

A very informative chapter on cere- 
bral blood flow and its application to 
aneurysms sets the stage for the inev- 
itable developments in this field over 
the next five to ten years. Certainly 
this efort will yield invaluable infor- 
mation as to spasm and its effect on 
cerebral blood flow and focal ischemia 
as well as the current dilemma regard- 
ing the timing of surgery. 

Those chapters (and discussions) 
outlining common and uncommon 


sites of aneurysms in the "How I do 
it"-type monologues are excellent. As 
a neurosurgeon, one can through the 
clarity of the description feel the ten- 
sion of the operative situations de- 
scribed. So vivid is the monologue, one 
finds himself saying "What would I do 
now?" only to find in quick sequence 
actually what the author did and the 
result of that action. Every common 
(and some not so common) aneurysm 
has been described and accompanied 
by operative suggestions and stan- 
dardized charts that are easy to scan 
and interpret. 

This volume represents a grand 
finale to the last 50 years of effort in 
aneurysm surgery. Its review in 1980 
applaudes its content and clarity. It is 
recommended reading for all students 
of the art who inevitably must refer to 
the experiences of others in the past 
and present to pave the way for pro- 
gress in the future. One cannot help 
but acknowledge the book as the cur- 
rently accepted standard of surgical 
care for patients with aneurysm 
throughout the world. 

RoBERT G. SELKER, MD 
Pittsburgh 


Problems in Breast Pathology, by John G. Azzo- 
pardi, 466 pp, 262 illus, $39.59, Philadelphia, WB 
Saunders Co, 1979. 

Azzopardi has written an excellent 
monograph on problems in the diag- 
nostic aspects of pathology of the 
breast, their interpretation, and their 
significance. The authcr states that he 
has made no deliberate attempt to be 
comprehensive, but has rather com- 
prehensively dealt with the problem 
areas in breast pathology. He has done 
so by having selected references 
mainly from the last ten to 20 years, 
by having thoughtfully picked apart 
these articles to present the views of 
the authors, and by having added his 
own impressions from his vast experi- 
ence. The result is a timely review of 
controversies in this most controver- 
sial area. 

The book starts with a description 
of the macroscopic appearance of 
breast lesions, moves on to the micro- 
anatomy of the breast, and then dis- 
cusses several benign entities. These 
start with the various epithelial 
hyperplasias, move on to fibroadeno- 
ma and then to cystie disease. The 
histogenesis of early carcinoma is 
quite thoroughly diseussed and its 
relationship to the benign diseases of 
the breast is discussed in light of the 
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recent literature. A chapter on the 
overdiagnosis of malignant neoplasms 
deals with those pseucocarcinomatous 
lesions that are troublesome to the 
pathologist and mammographer alike. 
‘The next chapter is on the underdiag- 
nosis of malignancy, referring mainly 
> tothe in situ stage of carcinoma of the 
Cbreast. The next chapter is a very 
brief treatment of the classification of 
primary breast carcinoma. Chapter 12 
deals with a series of special problems 
in breast pathology. These range from 
a discussion of various opinions as to 
the genesis of Paget's disease of the 
nipple through the controversies sur- 
rounding sarcoma and carcinosarcoma 
of the breast. It is a most informative 
chapter. Chapters on tumors analo- 
gous with those of the salivary and 
sweat glands, sarcomas of the breast, 
elastosis and other connective tissue 
changes, and miscellaneous entities 
follow. 

A chapter on the ultrastructural 
aspects of human breast disease by 
Ahmed follows. This is well written, 
informative, and abundantly illus- 
trated; but unfortunately, the electron 
micrographs in the copy of the book 
reviewed were technically disappoint- 
ing. The book concludes with a chapter 
on the mammography of the breast, 
with its histologic correlations written 
by Millis. 

The book is a remarkably clear 
statement of the problems and con- 
troversies in breast pathology and is 
intended for the practicing patholo- 
gist, from the senior resident level to 
the accomplished pathologist. It 
should be invaluable for this group 
and for others who would like to 
understand the fundamentals of the 
diagnosis of cancer of the breast. 

DARYL CARTER, MD 
New Haven, Conn 


Manual of Internal Fixation, by M. E. Muller, 
M. Allgower, R. Schneider, H. Willenegger, 409 
pp, with 345 illus, $118, New York, Springer- 
Verlag, 1979. 

This is the second edition of the 
Manual der Osteosynthese by the 
Swiss association AO group. The 1969 
edition of this manual was their first 
complete treatise on the principles of 
internal fixation. It presented de- 
tailed techniques of compression and 
medullary nailing first in terms of the 


' apparatus and mechanical devices and 


then as these applied to clinical condi- 
tions. This concise work with its beau- 
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tifully exeeuted illustrations has been 
increasingly and more widely ac- 
cepted by the American orthopedists. 
Its initial faults seemed to lie in its 
exclusion ef complications and thor- 
ough indications for their operative 
stabilization techniques. 

This new second edition has been 
fully expanded to cover any deficien- 
cies the first edition may have had. Its 
new section on complications of inter- 
nal fixatien, including hematomas, 
postoperative pain, infections, and 
refractures, is exemplary and it has a 
new exparded section on indications 
for operative intervention. Its de- 
tailed section on internal fixation of 
the individual fracture types is still 
exceptionally displayed and its new 
section on hand fractures and the use 
of mini-implants and mini-instru- 
ments is a positive addition. 

As more orthopedists are intro- 
duced to the AO method, this manual 
will increasingly become the referable 
source for internal fixation. The prin- 
ciples are sound and a considerable 
amount of research has gone into the 
study of internal fixation and its 
instrumentation by this Swiss group. 
This mantal is no less than magnifi- 
cent; it is up to date with regard to the 
more recent principles, including in- 
ternal fixation of pathologic fractures 
with methylmethacrylate and the 
newer external fixation techniques. 
All orthopedic surgeons should be well 
acquainteé with this manual and I 
strongly recommend this book for any 
practitioner who deals with frac- 
tures. 

TED NicHors, MD 
Stanford, Calif 


Surgery of the Anus, Rectum and Colon, by J. C. 
Goligher, 96E pp, $110, New York, Maemillan 
Publishing Ce Ine, 1980. 

When John Goligher speaks about 
the colon, everyone listens. This doyen 
of the terminal bowel has decided it is 
time to bring his classic reference 
work up tc date with a fourth edition. 
One might question whether coloproc- 
tology is moving so swiftly that new 
editions are needed in such rapid-fire 
order, bu: a person of Goligher's 
enthusiasm and experience vitalizes 
his new ideas on stapling, low anasto- 
moses, continent ileostomy, and of 
course on Crohn's disease. 

The majority of the pages of this 
book consist of relatively minor 
changes ir presentations of standard 
colorectal problems as presented in 





earlier editions. After all, there is only 
so much one can say about piles. These 
chapters, as in previous editions, are 
marvelously clear as to how this mas- 
ter treats these common lesions. He 
mentions alternate pathways of deci- 
sion but there is never any doubt as to 
what he thinks is the best. The illus- 
trations are big and clear. There is no 
doubt where to cut and tie. Even the 
pietures of colonoscopy are under- 
standable. None of those miniscule red 
dots that have to be examined with a 
lens. Goligher's are almost poster size, 
and are truly instructive. 

A new edition of a standard text 
must be judged primarily where it 
alters previous editions. Goligher is at 
his best where he provides an entirely 
new chapter on Crohn's disease and 
uleerative colitis. This consumes about 
200 of the 968 pages. Other sections of 
new interest on colon cancer involve 
moderate enthusiasm for low resec- 
tions. 

This is a very personal book and 
herein is both a strength and a weak- 
ness. It is written in the classic British 
and European l9th- and early 20th- 
century style. Not for Goligher is 
there the formal starched and laun- 
dered pallid third-person singular or 
the passive voice. This is marked "No 
starch, back today" and relies heavily 
on the first-person singular. There 
may be some, but certainly not I, who 
object. It is refreshing. Few modern 
authors are as experienced as this one 
and why should he not rely mostly on 
his own experience? 

But personal interest has left gaps. 
Vaseular malformations of the right 
colon that are so troublesome are left 
almost buried and impossible to find 
in the far from complete index. 
Carcinoembryonie antigen (three 
fourths of a page) and other esoterica 
like angiography and the subtle 
genetic nuances of polypoid disease 
are given a courtesy bow but little 
more. More important to the Ameri- 
can reader, however, is the short shrift 
given colon trauma. But this big book 
is a reflection of the experience and 
interest of another in the long, state- 
ly, and highly individualistic British 
coloproctologists who have been world 
leaders for almost a century. 

All libraries will need at least one of 
the editions of this book. Serious stu- 
dents of whatever age will want 
access at least to the fourth edition. 

Ben EisEMAN, MD 
Denver 
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valendar of Events 


1980 


November 


Current Concepts in Surgical Oncology, Post- 
graduate course, Nov 3-7, Memorial Sloan- 
‘Kettering Cancer Center, New York. Contact 
Jatin P. Shab, MD, 1275 York Ave, New York, 
NY 10021 

American Heart Association, Nov 12-15, Fon- 
tainbleau Hotel, Miami. Contact Exec VP W. W. 
Moore, 7320 Greenville Ave, Dallas, TX 
75231. 

Western Surgical Association, Nov 16-19, Hotel 
Utah, Salt Lake City. Contact Secretary Paul E. 
Hodgson, MD, Department of Surgery, Univer- 
‘sity of Nebraska Medical Center, Omaha, NE 
65105. 

Treatment of Injuries of the Hand: Primary and 
‘Definitive Care, Wayne State University 
School of Medicine in. cooperation with the 

<. American Society for Surgery-of the Hand, Nov 

/5:37-18, Detroit Plaza Hotel, Renaissance Cen- 
‘ter, Detroit. Information. Wayne State Universi- 

School of Medicine, Continuing Medical 

‘Education, 98-32 Health Care Institute, De- 

«roit, MI 48202. 

Southern Thoracic Surgical Association, The 
‘Greenbrier, White Sulpher Springs, WVa. Con- 
tactthe secretary, R. B. McElvein, MD, Depart- 
ment of Surgery, University of Alabama, Bir- 
mingham, AL 35294, 






1981 


January 


: Society of Thoracic Surgeons, Jan 25-28, The 
‘Bonaventure, Los Angeles. For information 
contact W. G. Purcell, Business Manager, 111 

5025 E Wacker Dr, Chicago, IL 60601. 

_ » Postgraduate Assembly in Surgery, Jan 25-30, 
^; Sheraton Harbor Island Hotel, San Diego. 

“Sponsored by. University of California, San 
: Diego: Contact Dr Marshall Orloff, c/o Office 

of Continuing. Education, M-017, UCSD 

:School of Medicine, La Jolla, CA 92093. 


February 


Society. of University Surgeons, Hershey, Pa, 
Feb 12-14. Contact the Secretary, B. M. Jaffee, 
MD, SUNY Downstate Medical Center, 450 
Clarkson Ave, Brooklyn, NY 11203. 

American Society for Surgery of the Hand, Cae- 
sar's Palace, Las Vegas, Feb. 23-25. Contact 
ASSH, 2600 S Parker Rd, 3t 132, Aurora, CO 
80014. 

American. Association of Genito-Urinary Sur- 
geons, Feb 26-28, Arizona Biltmore Hotel, 
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Phoenix, Ariz. (Members only.) Contact Dr R. 
A. Straffon, Cleveland Clinic, 9500 Euclid Ave, 
Cleveland, OH 44106. 

American Academy of Orthopedic Surgeons, 
Las Vegas, Feb 26-March 3. Contact AAOS, 
444 N Michigan Ave, Room 1500, Chicago, IL 
60611. 


March 


Central Surgical Association, Dearborn, Mich, 
March 4-7. Contact the Secretary, W. O. Grif- 
fen, MD, University of Kentucky Medical Cen- 
ter, Lexington, KY 40536. ` 

American Society for Head and Neck Surgery, 
Phoenix, Ariz, March 8-11. Contact Secretary, 
J. C. Goldstein, MD, Albany Medical College, 
Albany, NY 12208. 

Society of Head and Neck Surgeons and Amer- 
ican Society for Head and Neck Surgery, joint 
scientific meeting, March 8-12. Hyatt Regency 
Hotel, Phoenix, Ariz. Information Gabriel F. 
DeFreitas, MD, 1010 E McDowell Rd, Suite 
203, Phoenix, AZ 85006. 

Neurosurgical Society of America, March 15-18, 
Del Monte Lodge, Pebble Beach, Calif. Con- 
tact Dr Jim L Story, Secretary, NSA, 7703 
Floyd Curl Dr, San Antonio, TX 78229. 

American College of Surgeons, spring meeting, 
March 29-April 2, New Orleans. Contact ACS, 
55 E Erie St, Chicago, IL 60611. 


April 


American Burn Association, April 1-4, Sheraton 
Washington Hotel, Washington, DC. Contact 
Dr P William Curreri, New York Hospital/ 
Corneil Medica! Center, 525 E 68th St, New 
York, NY 10021. 

American Association of Neurological Sur- 
geons, April 5-9, Boston Sheraton Hotel, Bos- 
ton. Contact AANS 625 N Michigan Ave, Suite 
1519, Chicago, IL 60611. 

American Surgical Association, April 22-24, 
Hyatt Regency Hotel, Chicago. Contact Dr W 
Geraic Austen, 32 Fruit St, Boston, MA 
02114 


May 


The Society of Neurological Surgeons, May 
10-13, Chicago. Contact Dr W Kemp Clark, 
Secretary, Society of Neurological Surgeons, 
5323 Harry Hines Bivd, Dallas, TX 75235. 

American Urological Association, May 10-14, 
Sheraton Boston Hotel, Boston. Contact AUA 
Office of Education, PO Box 1129, Aspen, CO 
81611 


Calendar of Events 


INDEX TO ADVERTISERS 






A 


American College of Sargeons ........ 12 








B 






Bristol Laboratories ................ 1286-1288 
Burroughs Welleome Go. ............... 1249 














€ 






Cleveland Clinie Eduestional 
Foundation |... sees 










Eaton Laboratories sss 1254 
Endo Laboratories eosa. 1304-1306 





deis 1295-1298 







J 








.Johnson & Johnson... 1338, 3rd Cover 


M 








McNeil Laboratories „ss. 1251 










Mead Johnson Nutritional 
Div: seus ccce 1285-1286 
Mead Johnson Pharmaceutical 
Diis ott 4th. Cover 
Merck Sharp & Dohme .......... 1258-1260, 





1353-1354 









Roche Laboratories ........ 2nd Cover-1246, 
1332-1334 
Ross Laboratories sss 









Sandoz Pharmaceuticals ............ 1323 
Santa Clara County Surgical 

Society saisisit 1306 
Storz Instrument Company .. 1266-1267 








38M Company ou. Sides 1314-1315 





While every precaution is taken fo ensure acen PüCH. 
we cannot guarantee against the possibility of an 
occasional change or omixsion in the preparation of 

this index. 





For dynamic taping... 
follow the red line 


Wie re PANE HAMA Ee TE ee n $ AREA ER " 







FOR UNIFORM PRESSURE 
Only ELASTIKON?® Elastic 
Tape has a red line that pro- 
vides a guide as you wrap 

for even support and easy 
application. 

FOR INCREASED COMFORT 
ELASTIKON Elastic Tape con- 
forms to hard-to-tape areas 
and offers superior stretch 
and elastic memory for firm, 
comfortable support * 

FOR SECURE ADHESION 
ELASTIKON Elastic Tape 
assures maximum adhesion 
with a functional selvage edge 
that helps prevent the tape 
edge from lifting. 

WITH UNIQUE POROUS ADHESIVE 
ELASTIKON Elastic Tape porous 
adhesive mass lets skin breathe, 
helps avoid trapped moisture and 
possible skin damage. 

"Data on file, Johnson & Jonnson Research 

To request further product 
information — in the Continental U.S., 
Call toll free: 800/631-3190 (except in 
New Jersey, call 800/652-2826) 


ELAST 


ELASTIC TAPE 
For Dynamic Strapping/Pressure Dressing 


The Leader in Wound Management 


()J& JPI. 1980 All Rights Reserved PC-808 








mad € 


ler Valium (dazeparr/ Roche) 


—Antianxiety 


Long known for its rapid and effective action, Valium 
is useful in a wide range of symptomatic manifestations of 
anxiety and tension. Although definitive studies have yet to 
declare the exact location of therapeutic action, existing evidence 
suggests that Valium provides its unique quality of therapy by way of 
the limbic system. Valium continues to intrigue the research scientist 
even while it continues to be of significant value in your practice. 





—Skeletal muscle relaxant 


In addition to producing muscle relaxation by action at 
the cerebral and spinal levels, Valium may exert direct action on the 
muscle itself. Experiments have demonstrated that, at a concentration 
of 10M to 10 °M, diazepam directly counteracts contraction in the fast 
skeletal muscle of the frog.’ The resulting decrease in muscle contraction is 
attributed to a net loss of muscle calcium, which is necessary for efficient 
coupling of action potential to contraction. Further research will 
be needed to support these preliminary studies and. definitely 
establish the sites of action of Valium in human beings. 
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: Before prescribing, please consult 
complete product information, a summary 
of which follows: 
Indications: Management of anxiety disorders, or 
short-term relief of symptoms of anxiety; symptomatic 
relief of acute agitation, tremor, delirium tremens and 
hallucinosis due to acute alcohol withdrawal; adjunctively in 
skeletal muscle spasm due to reflex spasm to local pathology; 
spasticity caused by upper motor neuron disorders; athetosis: 
stiffman syndrome; convulsive disorders (not for sole therapy). 
The effectiveness of Valium (diazepam/Roche) in long-term use, 
thatis, more than 4 months, has not been assessed by systematic 
clinical studies. The physician should periodically reassess the 
usefulness of the drug for the individual patient. 
Contraindicated: Known hypersensitivity to the drug. Children 
under 6 months of age. Acute narrow angie glaucoma; may be 
used in patients with open angle glaucoma who are receiving 
appropriate therapy. 
Warnings: Not of value in psychotic patients. Caution 
against hazardous occupations requiring complete mental alert- 
ness. When used adjunctively in convulsive disorders, pcssibility of 
increase in frequency and/or severity of grand mal seizures may 
-require increased dosage of standard anticonvulsant medication: 
abrupt withdrawal may be associated with temporary inc’ease in 
frequency and/or severity of seizures. Advise against simultaneous 
ingestion of alcohol and other CNS depressants. Withdrawal 
symptoms similar to those with barbiturates and alcohol have been 
Observed with abrupt discontinuation, usually limited to extended 
use and excessive doses. Infrequently, milder withdrawal symp- 
tomis have been reported following abrupt discontinuation of 
benzodiazepines after continuous use, generally at higher 
therapeutic levels, for at least several months. After exterided 
therapy, gradually taper dosage. Keep addiction-prone individuals 
under careful surveillance because of their predisposition to 
habituation and dependence. 
Usage in Pregnancy: Use of minor tranquilizers during 
first trimester should almost always be avoided be- 
‘cause of increased risk of congenital malformations as 
‘suggested in several studies. Consider possibility of 
pregnancy when instituting therapy; advise patients to 
discuss therapy if they intend to or do become 
pregnant. 
Precautions: if combined with other psychotropics or anticonvul- 
sants, consider carefully pharmacology of agents employed; drugs 
suchas phenothiazines, narcotics, barbiturates, MAO inhibitors 
and other antidepressants may potentiate its action. Usual precau- 














sion, or with suicidal tendencies. Observe usual precautions in im- 
paired renal or hepatic function. Limit dosage to smallest effective 
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Youcan start} 


“Nutritional benefits are realized early when 

the needs are greatest. Although the present study 
did not compare intrajejunal feeding with total 
parenteral nutrition, the nutritional benefits appear 
to be equal or better, and almost all the hazards 

of total parenteral nutrition are avoided.” 


—Hoover, HC Jr, Ryan, JA, Anderson, EJ, and Fischer, JE: 
Nutritional benefits of immediate postoperative jejunal 
feeding of an elemental diet. Am J Surg 139:153 (Jan) 1980. 
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the recovery room by 
the enteral route... 
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withVivonex HN 


li avoids sepsis 
m less than half the cost of parenteral hyperalimentation 


B flows continuously thru #5 French naso-enteric 
or 16-gauge jejunostomy tube 


B unique high nitrogen formula absorbed with minimal digestion 


g V " The only elementai 
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eminent surgeons. To view these films, contact your Norwich-Eaton Representative or write PHARMACEUTICALS 
directly to Norwich-Eaton Pharmaceuticals, Norwich, NY 13815. Norwich. New York 13815 


Data on ingredients and nutrient content available on request. Division of MortonNorwich Products, Inc. 






Sepsis, Glucose Intolerance, | 


and Protein Malnutrition 


* Glucose intolerance and its hormonal influence was exam- 
ined in patients with sepsis. Eighteen patients were included in 
the protocol, which studied the response to a standard intrave- 
nous glucose tolerance test (GTT) in the postoperative stressed, 

septic, and septic protein malnourished (depressed albumin 
` level) states. Four groups could be defined: stress (1), sepsis 
with depressed albumin level and normal glucose tolerance (2), 
sepsis with mild glucose intolerance and normal albumin levels 
(3), and sepsis with severe glucose intolerance and depressed 
albumin (4). Serial hormone levels were measured during the 
GTT, including insulin, glucagon, epinephrine, and. human 
growth hormene values. Each group demonstrated a character- 
istic hormone profile. In a comparison with controls, group 2 was 
associated with mild suppression of insulin; group 3 exhibited 
mild glucose intolerance, hyperglucagonemia, and increased 
insulin; and group 4 demonstrated severe glucose intolerance, 
hyperglucagonemia, and marked suppression of growth hor- 
mone production. 
(Arch Surg 11 5:1415-1418, 1980) 


“ontrol of glucose metabolism in sepsis has not been 
JJ defined completely, although it has been studied 
extensively. Serum glucose concentration seems to be a net 
balance of hepatie glucose production, intake, and periph- 
eral use. Disruption of this balance is not unusual following 
trauma and sepsis and is often reflected by an increase in 


the rate of urinary nitrogen excretion, an increase in 
.glucogenesis;? and abnormal tissue uptake of glucose.' 


More recently we have observed that a "diabetie response" 
to infused glucose is often associated with sepsis, and this 
has suggested a hormonal basis to be responsible for this 
disruption.*. ij 
Although many reports have focused on such hormones 
as insulin, glucagon,’ epinephrine,’ and cortisol’ as the 
. causative agents for this glucose intolerance, these views 
> are probably too simplistic and do not reflect the interde- 
'... pendent funetions of these hormones. This study attempts 
to identify these patterns. 
METHODS 
From 1977 through 1978, patients with sepsis treated at Harper- 
Grace Hospitals, Detroit, were considered for admission into this 


study. Entranee criteria included normal hepatic and renal func- 
tion (creatinine value, < 1.8 mg/dL), no history of diabetes, and 
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A Metabolic Paradox 


Michael Dahn, MD; John R. Kirkpatrick, MD; David Bouwman, MD 


no administration of vasoactive drugs at the time of evaluation. 
Each patient was subjected to a standard. intravenous glucose 
tolerance test by injecting 400 mg/kg (25 to 50 g) of glucose 
through a peripheral vein during a period of one minute. Serial 
samples. for glucose, insulin, glucagon, epinephrine, and growth 
hormone determinations were taken during the following four 
hours. Each study was preceded by a six-hour conditioning period 
during whieh no metabolie substrates (glucose, lactate, amino 
acids, or fat) were administered, although electrolyte-containing 
fluids were provided as needed to maintain hemodynamic stabili- 
ty. Finally, no patient had received any form of hyperalimentation 
prior to the investigative protocol. 

Eighteen patients’ conditions were evaluated: Three (group 1), 
who showed no evidence of sepsis, were classified as stressed 
(postoperative) control subjects. The remaining 15 patients, who 
were shown to have sepsis on the basis of positive blood cultures, 
elevated WRC count, and persistent fever without shock, could be 
divided inte three subgroups (groups 2 through 4). Patients were 
assigned to subgroups on the basis of their degree of glucose 
intolerance and albumin level. Five patients (group 2) had a 
depressed albumin level but normal glucose tolerance; four (group 
3) had normal albumin levels, but their response to glucose 
infusion was similar to that of a diabetic. Finally, six patients 
(group 4) demonstrated both a marked reduction in albumin level 
and severe glucose intolerance. 

The degree of glucose intolerance was assessed by the glucose 
curve area (Fig 1). This was measured with a polar planimeter that 
determined the area under the curve above a predetermined 
baseline (72 mg/dL). This represented the patient's “tolerance” to 
a glucose challenge more accurately than a single point determi- 
nation. In a similar fashion, insulin curve areas (ICA) were 
calculated and used to reflect production rates. 


RESULTS 


Glucose and hormone tolerance curve data are displayed 
in the Table. 


Glucose Tolerance 


Two states of nutrition as reflected by albumin level 
were clearly evident—groups 1 and 3 had albumin levels of 
2.5 g/dL or less (P < .01). Glucose tolerance (Fig 2) was 
normal in groups 1 (control) and 2 (protein malnourished, 
septic state), whereas groups 3 (septic, glucose intolerant 
state) and 4 (septic, protein malnourished, glucose intoler- 
ant state) showed mild (P < .10) and marked (P < .001) 
increases in glucose curve areas, respectively. Insulin pro- 
duction for groups 1 through 3 seemed to behave appro- 
priately fer the corresponding glucose tolerance curves. 
Group 3, which exhibited mild glucose intolerance, also 
exhibited an increase in insulin production curve (P < .01), 
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although the response was not entirely adequate to return 
the glucose curve to normal. Severe glucose intolerance was 
noted in group 4 with marked blunting of the insulin flux 
in relation to blood glucose levels. 


Hormone Levels 


Insulin.—Patients with sepsis who reflected hypoalbu- 
minemia without glucose intolerance (group 2) exhibited 
mild suppression of insulin production not significantly 
different from the control group (Fig 3) A similar 
response (ICA depression) was noted for group 4 patients; 
however, the change was not statistically significant in 
spite of the fact that this resulted in significant widening 
of the glucose-insulin ratio. Insulin production in the 
patients with sepsis in group 3 was near normal with 
respect to the glucose tolerance curve, although the 
response appears inadequate to return glucose eoncentra- 
tions to normal. 

Glucagon.—All patients with sepsis had elevated gluca- 
gon tolerance eurves (Fig 4) The basal and 30-minute 
values (corresponding to peak insulin and glucose levels) 
were all significantly elevated (P — .01) compared with the 
control level. Groups 2 and 3 did not differ significantly at 
the 30-minute levels, but group 4, which exhibited severe 
glueose intolerance, differed significantly (P < .01) from 
groups 2 and 3. In addition, patients in both groups 2 and 4 
with protein malnutrition had flattened glucagon function 
curves, indicative of a maximum response not effected by 
changes in glucose concentration. 

Growth Hormone.—There was preservation of the glu- 
cose-mediated response for growth hormone during the 
deceleration phase of the glucose tolerance curve in groups 
1 through 3. There was no significant difference between 
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Septic, Glucose Tolerant State With Protein Mainutrition (Group 2) 


Septic, Glucose intclerant State With Normal Aibumin Level (Group 3)1 
























the peax maximums observed for all three groups (13.4, 9.3, 
and 9.4 ug/mL). Group 4 patients who exhibited marked 
slowing of the deceleration portion of the glucose tolerance 
curve (Fig 2) demonstrated suppression of the growth 
hormone response curve (Fig 5). Although the peak maxi- 
mums of group 4 were just out of the range of significance, 
if one patient were omitted from this group, the mild 
elevation of growth hormone in group 4 at 60 minutes 
would be absent and the peak maximum difference would 
be highly significant. 

Epinephrine.—There was a prompt and sustained eleva- 
tion in epinephrine levels among all groups of patients 
with sepsis significantly different from the control 
(P < .05). Although patients in group 2 appear to be more 
epinephrine responsive than those in groups 3 and 4, this 
was not a statistically significant difference. Finally, there 


200 


Glucose, mg/dL 





Time, min 
Fig 1.—Glucose tolerance curve area determination. 
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>- Septic, Glucose intolerant State With Protein Mainutrition (Group 4)§- 


123 + 82 1024 
212 + 35 
160 4-32 
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563 + 412 94.4 54 





99 «50 


*Mean albumin level, 3.57 + 0:12 g/dL; relative glucose curve area, 0.286 + 0.225; relative insulin curve area, 0.069 + 0.048. 








TMean albumin level, 2.50 + 0.43 g/dL: relative glucose curve area, 0.390 + 0.164; relative insulin curve area, 0.044 + 0.046. 
relative glucose curve area, 0.554 + 0.165; relative insulin curve area, 0.196 + 0.153.” 
relative glucose curve area, 1.149 + 0.446; relative insulin curve area, 0.056 + 0.081. 


Mean albumin level, 3.83 + 0.23 g/dL: 
$Mean albumin level, 2.18 + 0.44 g/dL; 
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| no major variation of the hormone level with 
ehanges in glucose level. 


COMMENT 


nin level is a useful index for determining the 
legree of visceral protein-calorie malnutrition.* 






















esis compared with other competitive metabolic activi- 
E es may be assessed from the serum level. Gluconeogenesis 
is probably the most important process directly competi- 
tive with protein synthesis in the liver, and the eritical 
determinant for which reaction pathway i is favored may be 
mediated by glucagon." In the present study, the 
patients with sepsis had notable hyperglucagonemia, 
. which seems to be a prerequisite for increased gluconeo- 
genesis and ureogenesis. In addition, both protein mal- 
‘nourished groups (groups 2 and 4) exhibited insulin sup- 
pression, although the degree of reduction in group 2 was 
not statistically significant. The regulatory action of insu- 
lin is to antagonize glucagon and oppose the stimulation of 
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Fig 2. Glucose tolerance curves for groups 1 through 4. 
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Fig 3.—insulin response to an intravenous glucose tolerance test 
in groups 1-through 4 
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The wiechanism of this insulin epe 
unclear. Although suppression of f cell activ 
sympathetic nervous system has been reporte 
increase in renal clearance of insulin has not been rul 
out. The peripheral epinephrine levels in all three se 
groups were not significantly different, although they 
were elevated compared with control levels, thus making - 
the peripheral catecholamine suppression of insulin an 
unlikely causative factor. 

Mild glucose intolerance noted in group 3 was: associated 
with an elevation in insulin production; however, this can 
be viewed as an inadequate insulin response for the- 
corresponding glucose elevation, since widening of the - 
glucose-insulin. ratio was present throughout the study 
period. Severe glucose intolerance (group 4) was character- 
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Fig 4.—Glucagon response to an intravenous glucose tolerance 


test in groups 1 through 4. 
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Fig: 5.—Growth hormone response to an intravenous glucose 
tolerance test i in groups 1 through 4. 
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ized by insulin suppression, severe hyperglucazonemia, 
and marked suppression of human growth hormone. 

The action of growth hormone, whether an active or 
passive responder, is unclear, but the differences observed 
in the growth hormone response curves in groups 3 and 4 
suggest an active role for growth hormone. Its influence on 
glucose metabolism as well as protein metabolism. appears 
to be threefold. First, the rate of hepatic mitochondrial 
protein synthesis is augmented and the corresponding rate 
of gluconeogenesis is reduced.’ Second, the rate of 
insulin release is stimulated,* which will improve nitrogen 
retention. Finally, growth hormone may modulate the 
peripheral utilization of glucose to a significant 
extent. 

The complete syndrome of sepsis, severe glucose intoler- 
ance and protein malnutrition (group 4) is characterized by 
a mixed hormone response that suggests the processes to 
be interrelated. Sepsis seems to produce hypergluconemia, 


l. Moore FD: Convalescence: The metabolic sequence afte- injury, in 
Kinney JM, Egdahl RH, Zuidema GD (eds): Manual of Preoperative and 
Postoperative Care, ed 2. Philadelphia, WB Saunders Co, 1971, pp 19-41. 
2. Odessey R, Khairaliah EA, Goldberg AL, et al: Origin and possible 
significance of alanine production by skeletal muscle. J Biol Chem 249:7623- 
1629, 1974. 
^ 8. Chiasson JL, Liljenquist JE, Sinclair-Smith BC, et al: Gluconeogenesis 
from alanine in normal postabsorptive man. Diabetes 24:574-584, 1975. 
4, Ryan NT: Metabolic adaptions for energy production during trauma 
and sepsis. Surg Clin North Am 56:1073-1090, 1976. 
5. Dahn M, Bouwman D, Kirkpatrick J: The sepsis-glucose intolerance 
riddle: A hormonal explanation. Surgery 86:423-428, 1979. 
6. Porte D: A receptor mechanism for the inhibition of insulin release by 
epinephrine in man. J Clin Invest 46:86-94, 1967. 
^- “7, Baxter JD, Forsham PH: Tissue effects of glucocorticoids. Am J Med 
53:513-589, 1972. 
8. Randall HT: Enterie feeding, in Ballinger WF, Collins JA, Drucker 
WR, et al (eds): Manual of Surgical Nutrition. Philadelphia, WB Saunders 
Co, 1975, pp 267-284. 
9, Steiger E, Dady JM, Allen TR, et al: Postoperative :ntravenous 
nutrition: Effects on body weight, protein regeneration, wound nealing and 
liver morphology. Surgery 73:686-691, 1973. 


After severe infection, hepatic glucose production increases. 
With exhaustion of glycogen stores, the new glucose elaborated by 
the liver is synthesized from three-carbon precursors, mainly 
lactate and amino acids. Because the nitrogen residues cleaved 
from the amino acid glucose precursors are, in most part, con- 
-verted to urea and excreted in the urine, the increased urinary 
“nitrogen loss that occurs after sepsis is a reflection of accelerated 
gluconeogenesis and proteolysis. 

Although there is a considerable loss of protein from the body 
associated with systemic infection, the negative nitrogen balance 
also reflects the balance between the protein anabolic and cata- 
_ bolic processes, and the redistribution of nitrogen within the body. 
< Clearly, the net nitrogen balance for skeletal muscle during this 
“Stress is negative and muscle mass is reduced. However, all 
evidence indicates that there is an absolute gain in nitrozen by the 
plasma proteins, which is synthesized by the liver at accelerated 
“rates during: infection. Thus, some amino acids from skeletal 
muscle proteolysis are converted to new glucose while others are 
synthesized into new: protein as reflected by the outpouring of 
plasma proteins from the liver. These circulating proteins, often 
referred to as “acute phase reactants,” are thought to aid in the 
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which inereases gluconeogenesis and potentiates insulin 
suppression. The net effect of these synergistic actions is 
the. development. of a severe refractive hyperglycemia, 
which results in suppression of the glucose-mediated 
growth hormone response. The hyperglucagonemia and 
growth hormone suppression sets the stage for accelerated 
protein catabolism and substantial shunting of amino acids 
from the protein-synthesis pathway to the giuconeogenesis 
tract, eventually resulting in visceral protein deficits mea- 
sured by albumin levels. This metabolic sequence of events 
is rational and may well-explain the apparent paradox of 
substrate excess (hyperglycemia) and depletion (hypoalbu- 
minemia) seen in the septic patient; however, it must 
remain in part speculative until the time when studies are 
available to confirm the existence of this metabolic 
"shunt." 


This study was supported in part by a grant from the:Skillman Founda- 
tion. 
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Invited Editorial Comment 


defense of the host against bacterial invasion; their synthesis 
occurs simultaneously with gluconeogenesis. 

But why then is serum albumin concentratior reduced in the 
septic patients studied by Dahn and associates? Simply because 
concentration measurements do not reflect turnever (or rates of 
hepatic production). Other isotopic techniques suggest that rates 
of albumin production are elevated after infection; because the 
albumin compartment is expanded and the breakdown rate is also 
increased, the concentration is reduced. Thus; serum albumin 
concentration is not an accurate reflection of nutritional state 
during the acute phase of infection or injury. 

We are gradually inereasing our understanding of the metabolic 
response to infection. Application of new techniques to measure 
substrate and hormonal turnover and regional flux will allow us to 
more accurately delineate this complex interactive and dynamic 
metabolic process which occurs. Only with this understanding can 
newer approaches to therapy of the septic, critically ill patient be 
found. 

DoucLas W. WiLMoRE, MD 
Boston 
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Aspirin. The time-proven starting therapy of choice in 
arthritis. Providing potent anti-inflammatory activity. 
Dependable pain relief. Aspirin. An exceptionally well 
tolerated drug, when one considers the true nature and 
low incidence of its side effects and the fact that well 
over 100 million tablets are taken each day in the U.S.A. 
alone. Bayer Aspirin. Still at a remarkably low cost to 
patients—only about a penny per tablet. 
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Reanastomosis of End Stoma and Mucous 


Fistula Without Formal Laparotomy 


Bruce S. Gingold, MD 


* i describe a method of reestablishing bowel continuity by 
anastomosis of an end stoma and mucous fistula without formal 
laparotomy. Both the end colostomy or ileostomy and mucous 
fistula are mobilized and a tunnel is created by blunt dissection 
along the anterior parietal peritoneum between the two sites. The 
more easily mobilized stoma is then drawn through the tunnel 
and out the other site and the anastomosis is performed. 
Advantages of the procedure include zero mortaity in the 
present series, very minimal morbidity, early ambulation, feed- 
< ing, and discharge from the hospital as well as minimal postop- 
erative discomfort. Six patients underwent this procedure during 
the past three years. Ail results were considered satisfactory. 
The use of the intraperitoneal tunnel is an effective and safe 
method of restoring bowel continuity that precludes many of the 
complications associated with long laparotomy incisions. 

(Arch Surg 115:1420-1422, 1980) 


n 1967, Turnbull and Weakley’ described a method of 
I reloeating an end ileostomy without performing for- 
mal laparotomy. In 1979, Taylor et al? reported on a 
ten-year experience using the same technique with 
extremely satisfactory results. This procedure has been 

, modified to enable reanastomosis of an end colostomy and 
mucous fistula while avoiding an abdominal incision. 
Advantages include reduced hospital stay, diminished risk 
of postoperative atelectasis and wound infection, early 
ambulation ànd feeding, as well as marked reduction in 
postoperative pain. 


TECHNIQUE 


c> The preoperative work-up should be no different than that for 
any patient considered for reanastomosis following resection of a 
- segment of a small or large intestine with creation of an end stoma 


Accepted for publication June 25, 1980, 

Prom the Coloreetal Service, St Clare's Hospital, New York, and the 
Department of Surgery, St Vincent's Hospital and Medical Center, New 
York. 

Reprint requests to 36 Seventh Ave, New York, NY 10011 (Dr Gin- 
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and mucous fistula. Proximal and distal loop barium enema 
examinations are occasionally performed where indicated (Fig 1). 
Bowel preparation, as described by Condon et al; was used in all 
cases where colon-to-colon anastomosis was performed. 





Fig 1.—Preoperative proximal and distal loop. barium enema 
film. 


Reanastomosis of End Stoma--Gingold 









Fig 3.—Mobilization of colostomy and 
mucous fistula. 










Fig 4.—Mobilization adequate when two 
limbs can be joined outside abdomen with- 
out tension. 





Fig 2.--Preoperative distance between stomas measured to be 15 cm. 










{ 


a 


Colostomy ^ 


"^ 


Fig 5.—Creation of intra- 
peritoneal tunnel. 


Fistula 





Fig 6.—Colostomy purse-string suture Fig 7.—Both limbs at mucous fistula site; Fig 8.—Anastomosis performed at mucous 
grasped; stoma about to be pulled through anastomosis: about to be performed. fistula site. 
tunnel to mucous fistula site, 
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Fig 9.—Preferred placement of stoma and mucots fistula. 


The patient, a 77-year-old man, was seen initially with a 
perforated transverse colon carcinoma. He underwent resection of 
the transverse colon and splenie flexure with end-ascending 
eolostomy and a left-sided mucous fistula performed by another 
surgeon (Fig 2). Distance between the two stomas was measured 
and found to be 15 em. The patient did extremely well, and six 
weeks following initial surgery was ready to have bowel continuity 
restored. The procedure begins by mobilizing both the end colos- 
tomy and mucous fistula as far as can be easily performed (Fig 3). 
Mobilization has been found to be adequate when the two limbs 
can be joined outside the abdomen without tension (Fig 4). At this 
point, a tunnel is created along the anterior parietal peritoneum 
between the sites of the previous colostomy and mucous fistula 
(Fig 5). In this case, some difficulty was anticipated because of the 
intervening midline incision. However, a gap was found by blunt, 
blind dissection, using the surgeon’s index finger, and the tunnel 
was completed quite easily. The colostomy is then oversewn using 
a 2-0 silk suture, A curved vascular clamp is then pleced through 
the tunnel starting at the mucous fistula site and exiting through 
the other opening. The silk suture is then grasped (F:g 6) and the 
proximal limb pulled through the tunnel and out the mucous 
fistula site (Fig 7). Both limbs are freshened and the anastomosis 
is performed through the mucous fistula defect (Fig &). The bowel 
is then returned to the abdomen below the fascia. The two defects 
are then closed using interrupted 28 monofilament, stainless steel 
wire sutures through fascia, muscle, and peritoneum. The skin is 
very loosely reapproximated just to prevent gaping of the skin, 
using 4-0 nylon vertieal mattress sutures. Betadine-soaked gauze 
wicks are then inserted between each skin suture into the subcu- 
taneous space. The patient began passing flatus br the second 
postoperative day and was taking liquids the following day. He 
was ready for discharge by the ninth postoperative day. 


RESULTS 


Six patients have had reanastomosis performed by using 
the described technique. Initial resections were performed 
for bullet wounds, stab wounds, perforated colon secondary 
to obstructing carcinoma, and perforations from foreign 
bodies (ingested sewing needles). Patients in this series 
averaged 35 vears of age, except for the 77-year-old man 
described herein. Summarizing cases in this series, the 
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operative time was under two hours in all zases; blood lost 
for the procedure averaged 125 mL. The nasogastric. suc- 
tion was typically discontinued by the third postoperative 
day and patients began taking liquids by the following day. 
Patients were ready for discharge an average of 9.8 days 
following surgery. No patient experienced postoperative 
atelectasis, and all patients required minimal pain medica- 
tion and were ambulating with minimal discomfort by the 
first postoperative day. One patient in this series had a 
stitch abscess prior to discharge. This was easily treated by 
removal of the skin suture and placement of an iodoform 
wick; it did not result in prolongation of hospital stay. 
There were no mortalities. Postoperative follow-up has 
averaged two years with no reported late complications 
related to the procedure. 


COMMENT 


Although the illustrative case presented no technical 
difficulty, it is suggested that in any patient in whom small 
or large bowel resection with end colostomy or ileostomy 
and mucous fistula is anticipated, the two limbs be brought 
out as close to each other as is technically feasible, thus 
simplifying the subsequent anastomosis. I prefer bringing 
out the mucous fistula through the original laparotomy 
incision at the time of initial surgery (Fig 9), although in 
some cases a separate stab wound was used with success, A 
crushing intestinal clamp (Demartel) or any flat clamp ean 
be left in place over the mucous fistula. and allowed to 
slough. 

Because no laparotomy incision is made, the small bowel 
is left undisturbed and thus is not free to herniate through 
a mesenteric defect, which in this technique does not exist 
because of creation of the tunnel. There has been no 
instance of intestinal obstruction in any patients observed 
for up to four years. 

One of the major advantages of this procedure is a 
markedly more comfortable patient during the early post- 
operative phase, thus diminishing the risk of atelectasis 
caused by splinting. No patient in this series experienced 
atelectasis, although the patient described herein did have 
a history of chronic obstructive pulmonary disease. The 
stoma defects can be closed primarily; however, I believe 
that risk of infection in the small incisions is appreciable, 
and therefore will either allow the skin te heal by seeond- 
ary intention or loosely approximate the skin edges by one - 
or two skin sutures and place gauze wicks into the subcu- 
taneous space between each suture. 
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AN IMPORTANT ADVANCE 


NEW 


TABLETS 


(ZOMEPIRAC SODIUM) 


THE FIRST COMPREHENSIVE 
NON-ADDICTING ANALGESIC" 


,.. comprehensive because of its broad 
use in mild to moderately severe pain. 


well tolerated in both 
short- and long-term' use 





"w zZOomax . 


TABLETS 


(ZOMEPIRAC SODIUM) 


IN POSTSURGICAL PAIN: 


..the non-narcotic analgesic zomepirac 
administered i In repeated doses is well tol- 
erated and effective..." in mild to moder- 
ately severe postoperative pain. 





COMPARATIVE PAIN RELIEF 
Response from postsurgical patients after 

a single dose of ZOMAX (zomepirac sodium) 
or placebo 





"SOME ZOMAX 100 mg 
RELIEF" 


"A 

LITTLE 
PAIN 

RELIEF" 





Hours 1/21 2 3 4 5 6 


Combined data from four single-dose studies 
encompassing 123 patients. In three of the studies, 
91 patients were evaluated for 6 hours. 

In the fourth study, 32 patients were evaluated 
for 4 hours. 


THE FIRST COMPREHENSIVE NON-ADDICTING 
ANALGESIC:..comprehensive because of its broad 
use in mild to moderately severe pain 


IN PAINFUL MUSCULO- IN PAINFUL SPRAINS, 
SKELETAL DISORDERS: STRAINS AND FRACTURES: 


ZOMAX "'...provided continuing effective “from the standpoint of both effective- 

analgesia in the relief of chronic! pain..7? ness and tolerability, zomepirac is a useful 
A2. j ) alternative to existing analgesic agents for 

ZOMAX “...will provide a significant the management of acute orthopedic pain: 

contribution to the multifaceted therapeu- 

tic approach required for optimum man- GLOBAL EVALUATIONS WITH ZOMAX 

agement of patients with chronic(t! in Painful Sprains, Strains and Fractures 


orthopedic pain.'? 
Total number Mean duration Number responding to 
GLOBAL EVALUATION WITH ZOMAX of patients of therapy ZOMAX therapyt 
Encompassing: Pain due to Chronic 73 4.8 days 70 (96.0%) 
Degenerative Joint Disease—Two Studies; 
Chronic Orthopedic Pain—One Study. 


u ts) |) ENS he eee 
Total number Number responding to 
of patients ZOMAX therapyt 


sepeveties - -Be ee ee 
417 357 (85.696) 





*ZOMAX is a nonsteroidal, anti-inflammatory agent which has been developed 
as an analgesic. It also possesses antipyretic activity. 





+Use with caution in patients treated for longer than 6 months 
(see warnings and precautions). 


Includes patients with minimal, moderate, and marked responseto therapy. 


For brief summary of prescribing information, see last page of advertisement. 


TABLETS 


a ZOMax b 


(ZOMEPIRAC SODIUM) 


EFFECTIVELY ACTS ON 


PAIN... WITH NO EVIDENCE 
OF ADDICTION POTENTIAL 


CLASSICAL ANIMAL STUDIES — which are rea- 
sonable predictors of addiction and dependency 
potential — have demonstrated that ZOMAX 
has no such potential.® 

CLINICAL EXPERIENCE has also attested to 
the non-addicting aspect of ZOMAX treatment. 
Honig$ reported 107 patients treated for 
chronic! pain over a 12-month period. The es- 
sentially constant mean daily dose levels after 
one year of treatment demonstrated *... no ev- 
idence of development of tolerance during 
extended therapy with zomepirac:' 

McMillen, et al.3 evaluated mean daily dose 
data for 231 patients receiving ZOMAX up to 
12 weeks for chronict orthopedic pain. The rel- 
ative stability of mean dosage levels recorded 
throughout this 12-week trial indicated that 
*..patients taking zomepirac on a long- 
term basis would be expected to experi- 
ence adequate pain relief without the risk 
of dependence and development of toler- 
ance associated with narcotic-containing 
compounds:? 


The non-addicting benefits of ZOMAX and 
aspirin were also demonstrated in a double- 
blind study by O'Brien and Minn,’ involving pa- 
tients who were treated for pain due to 
chronic! degenerative joint disease. In this 
stucy, 121 patients received ZOMAX treatment 
for 12 months! Subsequently, for an additional 
three-day period, 64 of these patients contin- 
ued to be treated with ZOMAX while the re- 
maining 57 were switched to aspirin. 


(D 
«e 


After assessing all of the cases for physical 
and psychological symptoms associated with 
classic opiate withdrawal, the investigators 
found that the *..abrupt change from oral 
zomepirac to aspirin demonstrated no evi- 
dence of withdrawal symptoms?" ZOMAX, 
according to these findings, “...is unlikely to 
be abused:" 


Use with caution in patients treated for longer than 6 months 
(see warnings and precautions). 
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THE FIRST COMPREHENSIVE NON-ADDICTING 
ANALGESIC: ..comprehensive because of its broad 
use in mild to moderately severe pain 


EFFECTIVELY ACTS ON PAIN 
... WITH A LOW INCIDENCE 


OF SIDE EFFECTS 


Short- and long-term studies show ZOMAX to 
be well-tolerated and to possess side effects 
similar to other prostaglandin synthesis inhibi- 
tors. During extensive clinical trials, the inci- 
dence of adverse reactions for patients 
receiving short-term therapy was in nearly all 
cases substantially lower than for patients re- 
ceiving long-term therapy. The most frequently 
reported side effects were gastrointestinal. The 
most common of these was nausea. As with 
other nonsteroidal anti-inflammatory drugs, 
ZOMAX should be given under close supervi- 
Sion to patients with a history of upper gastro- 
intestinal tract disease (see warnings). 

In controlled clinical trials, the frequency of 
urinary tract signs and symptoms was higher 
in ZOMAX treatec patients than in aspirin pa- 
tients. Because of these findings, as well as evi- 
dence of renal toxicity in animals (as reported 
with other prostaglandin synthesis inhibitors), 
and an increase in adrenal tumors in male rats 
in a two-year study, ZOMAX should be used 
with caution in patients treated for longer than 
six months (see warnings and precautions). 

The antipyretic and anti-inflammatory activ- 
ity of ZOMAX may reduce fever and inflamma- 
tion, thus diminishing their utility as diagnostic 
signs in detecting complications of presumed 
non-infectious non-inflammatory painful condi- 
tions. For a detailed listing of side effects, in- 
cluding their approximate incidence and 
probability of a causal relationship to ZOMAX, 
see “Adverse Reactions” section of the ap- 
pended brief prescribing information. 


For brief summary of prescribing information, see last page cf advertisement. 


The distinctive ZOMAX tablet... 

New ZOMAX is unlike any analgesic 

you've prescribed...and so is the shape of 

its tablet. It's uniquely hexagonal...and easily 
identifiable. Patients are not likely to mistake 
the new ZOMAX tablet for any other medica- 
tion they may be taking concomitantly. 


*ZOMAX is a nonsteroidal, anti-inflammatory agent which has been 


developed as an analgesic. It also possesses antipyretic activity. 





NEW/' 


ZOMAX” (zomepirac sodium) 

BRIEF SUMMARY 

INDICATIONS AND USAGE: ZOMAX (zomepirac 
sodium) is indicated for the relief of mild to moderately 
severe pain. 

CONTRAINDICATIONS: In patients who have previously 
exhibited intolerance to it; in patients in whom aspirin and 
other nonsteroidal, anti-inflammatory drugs induce bron- 
chespasm, rhinitis, urticaria, or other sensitivity reactions 
WARNINGS: Give under close supervision to patients 
with a history of upper gastrointestinal tract disease 

anc only after consulting the ADVERSE REACTIONS sec- 
tion. Peptic ulceration and gastrointestinal bleeding, 
sometimes severe, have been reported. 

in.clinical studies in patients receiving long-term 
zomepirac sodium treatment for up to 2 years, 
peptic ulcers were reported at an incidence of 
aimest one percent. Gastrointestinal bleeding 
without evidence of peptic ulceration has 
been reported at an incidence of about 3 
per 1000. 

Because of animal tumorigenicity 
findings (see PRECAUTIONS Car- 
cinogenesis section) and the possi- — 
bility of adverse effects on the urinary ™ 
tract from prolonged use in humans (see 
PRECAUTIONS), caution should be exer. 
cised in considering ZOMAX for chronic use. 
PRECAUTIONS. General: in a 6-month clinical trial, 
urinary tract signs and symptoms of dysuria, cystitis, uri- 
nary frequency, hematuria, pyuria, and urinary tract infec- 
tion appeared at a greater incidence in the ZOMAX 
patients (6.8%) than in aspirin patients (1.4%). The proba- 
bility that the difference observed in these two incidence 
tates is due to chance alone is 0.03, Although the cause 
of these signs and symptoms and their causal relation- 
ship to zomepirac sodium have not been adequately 
established, use with caution in patients treated for longer 
than 6 months, (Also see next paragraph for long-term 
renal effects in animals); 

Long-term toxicological studies have been done in 
rodents and primates. Metabolic studies with zomepirac 
sodium suggest that monkeys provide the best animal 
model for man, In rats; dose-related renal papillary 
necrosis. and papillary edema were observed. In mice, 
renal papillary necrosis was observed, usually associated 
with advanced amyloidosis. In two 12-month studies in 
monkeys, there were occurrences of multifocal chronic 
nephritis characterized by interstitial scarring in monkeys 
receiving 40 mg/kg/day of zomepirac sodium, and milder 
interstitial nephritis and edema after 20 mg/kg/day. 
Nephrotoxicity was not observed in monkeys given 10 
mg/kg/day for 1 year. 

As with other drugs which inhibit prostaglandin biosyn- 
thesis, elevations of BUN and serum creatinine have been 
reported. Periodic kidney function tests are recom- 
mended for those patients undergoing long-term treat- 
ment. Since zomepirac is elimihated primarily by the 
kidneys, patients with impaired renal function should be 
closely monitored and lower doses of zomepirac sodium 
used. 

Mild peripherai edema has been reported in some 
patients receiving long-term therapy. Therefore, use with 
caution in patients with fluid retention. hypertension, and 
heart 'ailure. 

ZOMAX, like aspirin, inhibits platelet function and pro- 
iongs bleeding time: therefore, patients who have coagu- 
igtion disorders should be carefully observed when 
ZOMAX tablets are administered. 

Because of ocular changes observed in animals with 
other nonstercidal anti-inflammatory drugs, it is recom- 
mended that cphthalmologic examinations be carried out 
it visual symptoms develop 

The antipyretic and anti-inflammatory activity of ZOMAX 
may reduce fever and inflammation, thus diminishing their 
utility as diagnostic signs in detecting complications of 
presumed non-infectious non-inflammatory painful 
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conditions. 
DRUG INTERACTIONS: 
The in vitro binding of zomepirac to 
human plasma proteins is decreased by sali- 

cylate at salicylate concentrations as low as 5 

mc3/ml, and the decrease is concentration dependent 

in vitro studies indicated that at therapeutic concentra- 
tiors of salicylates, the binding of zomepirac was 
reduced from approximately 98% to 96-93%. Since there 
have been no controlled clinical trials to demonstrate 
whether or not there is any beneficial effect or harmful 
interaction with the use of ZOMAX in conjunction with 
aspirin, the combination is not recommended. 
CARCINOGENESIS, MUTAGENESIS, AND IMPAIR- 
MENT OF FERTILITY: In two 2-year studies in rats at 
doses up to 7.5 mg/kg/day (approximately the human 
dose in mg/kg), the incidence of adrenal tumors was 
increased. In two 18-month studies in mice at doses up to 
10 mg/kg/day, zomepirac sodium did not show evidence 
of tumorigenicity. 

PREGNANCY AND NURSING MOTHERS: Because of 
the animal tumorigenicity findings (see PRECAUTIONS, 
Carcinogenesis section) ZOMAX is not recommended 
during pregnancy or for treatment of nursing mothers. 
PEDIATRIC USE: ZOMAX is not recommended for use in 
children because of animal tumorigenicity findings (see 
PRECAUTIONS, Carcinogenesis section) and the possi- 
bilitv of adverse effects on the urinary tract from pro- 
longed use in humans (see PRECAUTIONS). 

ADVERSE REACTIONS: 

incidence Greater Than 1% 

The following adverse reactions occurred more frequently 
than in 100 in the approximately 1000 patients receiving 
therapy of one week or longer. The incidence of adverse 
reactions for patients receiving short-term therapy was in 
nearly all cases substantially lower. 

Gastrointestinal: Nausea 12% (6% in short-term ther- 
apy}, gastrointestinal distress? diarrhea? abdominal pain? 
dyspepsia’ constipation’ flatulence’ vomiting? gastritis. 
and anorexia. 

Central Nervous System: Dizziness? insomnia? drowsi- 
ness, paresthesia. 

Cardiovasculat/Respiratory: Edema’ elevated blood 
pressure? cardiac irregularity. palpitations. 

Dermatologic: Rash? pruritus. skin irritation, sweating 
Bcdy as a Whole: Asthenia? Urogenital: Urinary tract 





THE FIRST COMPREHENSIVE NON-ADDICTING 


ve because of its broad 


use in mild to moderately severe pain 





DISTINCTIVE... 
EASILY IDENTIFIABLE 
TABLET 


infection? urinary frequency, ele- 

vated BUN. elevated creatinine, 
vaginitis. 

Special Senses: Tinnitus, taste 
change. 

Psychiatric: Nervousness, anxiety, 
[^^ depression. 
2f "incidence 3% to 9% of patients. 

jf. incidence Less Than 1% 
f (Causal Relationship Probable) 

Urogenital: Hematuria. 

Dermatologic: Urticaria. 
Gastrointestinal: Peptic ulcer, gastrointesti- 
nal bleeding. 
| Body as a Whole: Periorbital edema. 
f incidence Less Than 1% 
© (Causal Relationship Unknown) 
Body as a Whole: Chills. 
Gastrointestinal: Liver function abnormalities. 
DRUG ABUSE AND DEPENDENCE: ZOMAX is a 
“non-narcotic, non-addicting analgesic drug, 
OVERDOSAGE: The absence of experience with 
| acute overdosage precludes characterization of 
sequelae and assessment of antidotal efficacy at this 
time. It is reasonable to assume, however, that the stan- 
dard practices of gastric evacuation, activated charcoal 
administration, and general supportive therapy would 
apply. 

Animal studies have indicated that bicarbonate alkalin- 
ization significantly enhances zomepirac elimination from 
the plasma and suggest that this measure would have 
benefit in a clinical overdosage situation. 

DOSAGE AND ADMINISTRATION. The recommended 
oral dose of ZOMAX (zomepirac sodium) tablets is «^ = 
100 mg every 4 to 6 hours as required. In mild pain, 50 mg 
(one-half tablet) every 4 to 6 hours may be adequate: 

in well-controlled studies, single doses larger than 
100 mg have not been more effective than 100 mg and are 
not recommended. Doses exceeding 600 mg per day 
have not been studied and are riot recommended for 
even acute use. in treatment exceeding 3 months dura- 
tion, doses greater than 400 mg per day have not been 
studied and are not recommended. 

Patients who receive long-term treatment should be 
periodically monitored (see PRECAUTIONS). Since ant- 
acids do not interfere with the bioavailability of zomepirac. 
ZOMAX may be administered with antacids (other than 
sodium bicarbonate) if gastrointestinal symptoms cecur, 

ZOMAX is not recommended for use in children (see 
PRECAUTIONS, Pediatric Use). 
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Radiation Hazard 


to Operating Room Personnel 


During Operative Cholangiography 


Dimitrios A: Linos, MD; Joel E. Gray, PhD; Donald C. Melirath, MD 


* During operative cholangiography, the surgeon and other 
Operating room personnel are exposed to scattered radiation and 
its potential hazards. It was determined that a surgeon standing 
at the side of the patient during cholangiographic filming would 
receive 3.2 mR per film. Exposure would be only 0.5 mR per film if 
the surgeon stepped back 75 cm (2.5 ft) from the patient. This 
simple measure would reduce the monthly exposure of a sur- 
 ;geon who performs four cholangiograms per week from approx- 
imately 205 to 32 mR. The use of the new electronic video-disc 
recording systems and lead aprons can substantially reduce the 
“amount of radiation exposure related to fluoroscopy. The pru- 

-dent surgeon, recalling that no level of radiation may be totally 
safe, should use techniques that provide maximal protection for 
himself and all operating room personnel during performance of 
operative cholangiography. 

(Arch Surg 115:1431-1433, 1980) 


he potential danger of radiation from fluoroscopic or 
roentgenographie diagnostie studies and therapeutic 
radiation treatment, as well as from sources in the environ- 
ment, has become well recognized. Leukemia and thyroid 
malignancy have been reported following exposure to 
radiation," and some investigators have suggested a 
cause-and-effect relationship between radiation and can- 
cer of the parotid gland, skin, and other anatomic 
sites."* 
Documentation of radiation as a cause of malignancy is 
difficult because statistical validity requires evaluation of 
a large number of patients for a period of ten to 20 years 
between exposure to radiation and a possible adverse 
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effect. Furthermore, it is difficult, if not impossible, to 
quantify amounts of radiation to which persons have been 
exposed. 

On the basis of available information concerning known 
or potential hazards of radiation, it can be appreciated that 
any exposure, regardless of source, should be reduced to the 
lowest possible level. 

The purpose of this communication is to review the 
radiation hazards associated with operative cholangiogra- 
phy, to decument the amount of scattered radiation that 
occurs, and to suggest simple measures by which radiation 
exposure of operating room personnel can be reduced 
during performance of this procedure. 


ESTIMATION OF RADIATION HAZARD 


Some surgeons who use operative cholangiography per- 
form the procedure several times every week, and they 
usually take at least two abdominal films of each patient. 
When exploration of the common bile duct is necessary, 
another set of films may be taken. On occasion, additional 
films are necessary for various reasons, and as a conse- 
quence it is not unusual for four or five abdominal films to 
be taken with each procedure. Assuming performance of 
four studies per week with four films each time, the 
number of films would be approximately 64 a month. 

The seattered radiation exposure that oceurs during 
operative cholangiography must be considered. For an 
assessment of the magnitude of this problem, measure- 
ments were made to determine the amounts of scattered 
radiation that might be present in the immediate vicinity 
of a patient undergoing operative cholangiography. A 
patient was simulated by a 30 x 30-cm Plexiglas phantom 
that was 15 em thick. The phantom was placed on a 
conventional radiographic table with a source-to-image 
distance of 122 cm for measurements at 45? and 90*, which 
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Fig 1.—Schematic of gecmetry used to measure scattered radiation. Left, For 
measurements at 45° and 90°. Right, For measurements at 135°. 





Scattered Radiation as Percentage of Radiation 
Incident on Patient* 











X-ray Tube Kilovoitage, kVp 









Angle of rt 
Radiation, Degrees 60 80 100 120 
45 1.8 1.8 1.9 2.2 

135 0.3 0.4 0.6 0.6 


*At 15 cm (6 in) from patient, based on studies with a phantom. 


were made with an MDH ionization chamber and dosime- 
ter (Fig 1, left). For measurements at 135°, the phantom 
was placed as shown in Fig 1, right. All measurements of 
scattered radiation were done at 60, 80, 100. and 120 
kVp. 

The amount of scattered radiation as a percentage of the 
radiation incident on the patient is given in the Table. 
These values appear to be quite small, until one considers 
that the average entrance exposure for an abdominal 
roentgenograph is on the order of 400 mR for a single film. 
This means that at 90°, one would receive 32 mR 
(400 x 0.8%) from an 80-kVp beam at 15 em (6 in: from the 
patient. Relative scatter as a function of distance showed 
little variation with peak kilovolt; most of the variation 
could be attributed to experimental error. There“ore, rela- 
tive radiation levels are virtually independent of peak 
kilovolt, and radiation decreases with distance indepen- 
dently of the energy of the x-ray beam. 

If the source is small, such as an x-ray tube focal spot, the 
falloff in radiation level follows what is known as the 
inverse-square law. For example, if one measures 100 mR 
at 30 em (1 ft) from the source, it can be calculated that 
there would be 25 mR at 60 cm (2 ft) (100 mR x SF), 111 
mR at 90 em (3 ft) (100 mR x ['4])), and 6.25 mR at 120 em 
(4 ft) (100 mR x ['AT). However, this applies only to a small 
source-of radiation. 

If a patient is the source of scattered radiation, a rather 
large area is acting as the source—that is, the entire 
irradiated area of the patient. The radiation does not fall 
off as rapidly as predicted (Fig 2), but the radiation levels 
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Fig 2.—Relative exposure from scatter radiation as function of 
distance from patient. Note that relative exposures are normal- 
ized at distance of 15 cm (6 in) from patient. “Predicted” curve is 
based on calculations from inverse-square law. 


do decrease rather substantially with distance in any 
direction. 


TECHNIQUES FOR THE REDUCTION 
OF RADIATION HAZARDS 


On the basis of these measurements of scattered radia- 
tion, it is evident that the surgeon whe performs 64 
abdominal films per month while standing beside the 
patient (15 em [6 in] away) receives a monthly exposure of 
approximately 205 mR (64 x 3.2 mR). Thus, one can readily 
appreciate the need to use techniques that reduce this 
potential hazard. One measure that ean be taken is to 
increase the distance between the surgeon and the patient 
during injection of radiopaque dye into the bile duct, 
because the amount of radiation decreases markedly with 
distance (Fig 2). A surgeon receives approximately 3.2 mR 
while standing at the side of the patient during filming. If 
he would step back 45 em (1.5 ft) from the patient, the 
radiation would be decreased to 1 mR, and at 75 em (2.5 ft) 
the exposure would be only 0.5 mR. By stepping back 75 em 
from the side of the patient, the surgeon who performs 64 
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Fig 3.—Monthly radiation exposure to surgeon as function of 
distance from patient during operative cholangiography. (See 
Ten for numerical details.) 


films per month would reduce his monthly exposure from 
“abi ut 205 mR to about 32 mR (Fig 3). 

P ‘Hall et al^ studying factors that influence the quality of 
intraoperative cholangiograms, have shown that if films 
E taken while dye is being injected, turbulence can 
|. render mobile stones invisible, and therefore an otherwise 
S technically. satisfactory cholangiogram might fail to out- 
- line a stone. If a surgeon does not have to inject dye during 
filming, he could move a maximum distance from the 
patient after injecting the dye and before the exposure is 
made. If he insists on injecting the dye while taking the 
films, he could still reduce exposure by stepping back 
approximately 1 m from the patient. Interposing a porta- 
ble lead barrier between himself and the table would also 
appreciably reduce the amount of exposure. 


RADIATION EXPOSURE RELATED 
TO FLUOROSCOPY 


Surgeons who use fluoroscopy must appreciate that 

"exposure to radiation is much greater with fluoroscopy 

"than itis with roentgenography. Typical exposure from 
fluoroscopy is about 5,000 mR/min. This means that the 

patient, the surgeon, and the operating room staff receive 
about ten times more radiation during one minute of 

fluoroscopy than they would from one conventional roent- 
genographie procedure. 

Obviously, one should make every effort to minimize the 
use of fluoroscopy in the operating room and, if it must be 
used, to minimize the time that the x-ray beam is on. This 
can be done quite easily with the new electronic video-disc 
recording systems. A 1-s exposure is all that is required to 
store and display a fluoroscopic image for study. One 
second of fluoroscopic exposure results in an exposure to 

the patient.of approximately 80 mR, or five times less than 
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a roentgenographic exposure. With the use of a fluoroseop- 
ic imaging system with a video-dise recorder, it is possible 
to reduce exposure to patient and operating room person- 
nel greatly as compared with conventional fluoroscopy and 
radiography. 

During fluoroscopy and with procedures that require the 
surgeon to make more than five roentgenographs, all 
operating room staff should be protected by portable lead 
barriers or they should wear protective lead aprons. 
Although these aprons are cumbersome, the protection 
they provide the body and gonads (assuming the apron is 
between the body or gonads and the source of radiation) is 
substantial. An apron containing a 0.25-mm thickness of 
lead-equivalent material allows transmission of only 10% of 
the radiation, and an apron containing 0.5 mm of lead- 
equivalent material allows transmission of only 1%. All 
unessential personnel should leave the operating room 
during roentgenographic filming or fluoroscopy. 


. OTHER SOURCES OF RADIATION n 


A surgeon is exposed to radiation other than that 
associated with operative cholangiography. The sources 
include other diagnostic procedures such as operative 
angiography in which he might participate and the diag- 
nostic procedures he might undergo as a patient. Each . 
person also receives approximately 200 mR/yr of back- 
ground radiation from such sources as cosmic radiatio 
radiation from minerals in the earth. Am 

According to present standards, the maximum pe 
ble dose for a radiation worker (not including his 
own exposure for diagnostic purposes or background ex 
sure) is 500 mR/mo. One should bear in mind, however, 
that the more the effects of relatively low doses of 
radiation are studied, the more epidemiologic analysis 
reveals that no level of radiation is totally safe. Conse- 
quently, occupational exposure should be maintained at 
levels as low as reasonably achievable, which for most 
medical staff should be 50 mR/mo or less. 
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Your patient. 


Your interpretation. 
Your office. 


The case for using the flex- 

ible fiberoptic sigmoido- 

scope, rather than the rigid 

type, has been made and 
documented. More than 

three times the significant diagnostic in- 
formation. 65cm length vs. 25. Two, 
three, even four-to-one better chance of 
finding polyps . . . of turning up cancers. 
The case for using the ACMI T-91S 
Sigmoidoscope, rather than the others, 


has been made and documented. Thin- 
ness; patient-comfort; durability; proven 
optics; angled eyepiece; one-handed, 
twin-rachet control; and (if ever re- 
quired) fast, efficient service. These are 
but a few of the reasons Surgeons con- 
tinue to select the scopes made by the 
company who introduced fiberoptic 
scopes. 

The case for the Surgeon performing 
his own examination, in his own office, 
with his own instrument ... may need 
restatement. The sigmoidoscopy proce- 





dure is simple, needs little preparation 
and takes about five minutes. 

CME accredited seminars, conducted 
by qualified MD instructors, are regularly 
scheduled at various locations through- 
out the country. 

It makes good sense, diagnostically 
and economically. 

If its your patient ... shouldn't it be 
your examination? 


Shouldn't you see for yourself? 


CM 


For complete information, call or write: 
American Cystoscope Makers, Inc. 
300 Stillwater Avenue 

Stamford, Connecticut 06902 
203-357-8300 








® Performance of low, anterior colorectal anastomosis by 
means of stapled end-to-end anastomoses and hand sutures was 
achieved in 51 patients. Among the 26 stapled anastomoses, 
leakage and external fistula were observed in two cases, but 
subsequent surgery has never been necessary. Conversely, 
hand sutures were associated with external fistula again in two 
cases, but leakage and peritonitis were observed in two other 
cases. It is suggested that stapled anastomoses are at least as 
reliable as sutured, colorectal anastomoses. Moreover, the 
“stapling device enables the surgeon not only to extend the range 
“of anterior resection to lower tumors but also to extend the level 
of resection below the tumor. 
(Arch Surg 115:1436-1438, 1980) 


ae Aoun stapling instruments for the performance of 
LX side-to-side or end-to-end intestinal anastomoses 


-chave been available for several years, recently a new series 


of instruments has been introduced. The EEA Stapler 
(from the United States Surgical Corporation), which 
appears to be a modification of the Russian PKS stapler,'* 
- permits the creation of an inverted, circular anastomosis 
- held by a double, staggered row of staples. It can be used in 
.' several parts of the alimentary tract, but is especially well 
^ suited for construction of colorectal anastomcses. The 
‘device can be conveniently introduced to the anastomotic 
site through the anus from below and is particularly con- 
venient for lower rectal anastomosis. 

To our knowledge, no study has compared complications 
following stapled anastomoses with those following hand- 
sutured procedures performed by the same group of sur- 
geons. We report the results of such a study on 51 
consecutive low, anterior resections for carcinoma of the 
rectum. 


MATERIALS AND METHODS 
Operative Procedures 


Stapied Colorectal Anastomosis.—The operation is conducted with 
the patient in the lithotomy-Trendelenburg position, which gives 


ae ee — |——Á— 

Accepted for publication May 13, 1980. 

From the Department of Surgery, Centre Médico-Chirurgical et Obstétri- 
eal Schiltigheim, Strasbourg, France. 

Reprint requests to Department of Surgery, Centre Médico-Chirurgical et 
Obstétrical, 19 rue L Pasteur, Schiltigheim, Strasbourg 67300, France (Dr 
Adioff). 


1436 Arch Surg—Vol 115, Dec 1980 





Stapled vs Sutured Colorectal Anastomosis 


Michel Adloff, MD; Jean-Pierre Arnaud, MD; Soomeswear Beehary, MD 


simultaneous access to the abdomen and anal region. After the 
rectum has been appropriately freed, the purse-string clamps 
(ASP 50 clamp) are applied at the superior and inferior proposed 
levels of resection. The straight needles are passed through the 
clamps to form the purse-string sutures (Fig 1). The bowel is 
transected proximally and distally on. the tumoral side, with the 
purse-string clamp in place and used as a guide for this transec- 
tion. If the distal line of resection is to be low, the purse-string 
effect is produced by a running over-and-over suture of heavy 
monofilament material placed manually. The lumen of the proxi- 
mal segment of the colon is better visualized and progressively 
widened by the use of three dilators of increasing diameters (25, 
28, and 31 mm). This serves also for the calibration of the three 
different available cartridges that àre used for subsequent suture. 
The suture gun is then lubricated, opened to its maximum extent, 
and introduced through the anal eanal into the pelvis sufficiently 
far to take the head and above the upper edge of the anorectal 
stump. The distal purse-string suture is strongly tied around the 
slender central rod of the instrument, over this portion of the 
cartridge. The nose cone is advanced into the end of the proximal 
bowel and the proximal purse-string suture is strongly tied around 
the central rod (Fig 2, left). 

The instrument is closed by a clockwise rotation of the wing nut 
in the handle, pressing. the bowel ends in tight approximation. 
Correct compression is achieved by aligning vernier controls on 
the handle. After tissue compression has been achieved, the pistol 
grip is squeezed to drive in a double row of staples and eut out the 
double diaphragm of bowel formed by the two purse-string 
sutures. The wing nut is backed off two complete turns and 
dislodged from the anastomosis by gently pressing the bowel over 
the cartridge and pulling distally while rocking the instrument 
back and forth. No reinforcing sutures are required (Fig 2, right). 
The necessary presence of two unbroken rings ef full-thickness 
bowel around the control rod guarantees that the staples have 
gone through the bowel wall of both ends (Fig 3} 

Sutured Colorectal Anastomosis.— After resection, end-to-end 
anastomosis is performed by an inverting technique with a single 
layer of interrupted No. 4/0 Dacron sutures. 

In both cases, a suprapubic drainage tube was placed in the site 
of anastomosis, lying intraperitoneally for the first seven or eight 
postoperative days for eontinuous suction. Antibiotics were sys- 
tematically administered during five days by a parenteral route. 
All patients underwent intestinal preparation for five prior to 
surgery. Mechanieal preparation consisted in the daily administra- 
tion of enemas and either magnesium sulfate or mineral oil orally. 
Diet was restricted to liquids for 24 hours prior te operation. 
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Fig 1.—Placement of purse-string sutures 
with aid of purse-string clamp. 


Fig 2.—Left, Suture gun in opened position 
with purse-string sutures tied in both ano- 
rectal and colonic stump and instrument 
about to be "closed" in preparation for 
firing staples. Right, Completed anastomo- 
sis after removal of suture gun. 


Fig 3.—Inspection of instrument shows two unbroken rings of 
. full-thickness. bowel around central rod, guaranteeing that sta- 
ples have gone through both ends of bowel wall peripheral to 
purse-string sutures. 


Clinical Material 


Colorectal anastomosis for cancerous lesions has been used in 51 
patients during the last five years (1975 through 1979), 26 0f whom 
underwent a stapled colorectal anastomosis. This group comprised 
14 men and 12 women between the ages of 45 and 85 years (mean 
age, 615 years). The tumors in 25 of these patients were adeno- 
carcinomas, all of which were lying 8to 18 em above the anal verge 
(mean level at 12.4 em). In the last ease, an adenocarcinoma of the 
rectum developed in a clinical context of diffuse colorectal polypo- 
sis. 

The other 25 patients (18 men and seven women aged between 
42 and 80 years [mean age, 63.6 years]) underwent à sutured 
anastomosis. In 23 cases, the tumors were located 10 to 20 cm 
&bove the anal verge (mean level at 16.8 cm). Of the two remaining 
cases, the carcinoma of the rectum was associated with a second 
cancerous localization of the descending colon in one patient and 
with a diffuse colorectal polyposis in the other. 


RESULTS 


The Table summarizes the factors that had an adverse 
effect on anastomotic healing and the complications direct- 
ly related to each of the operative procedures. Analysis of 
the specifie tumor characteristics did not disclose any 
clinically important differences. At this stage of our 
clinical experience, no significant difference between the 
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two procedures was noted either in the mean operative 
time or in the length of hospitalization. Among the 26 
patients who underwent stapled colorectal anastomosis, 21 
were discharged from the hospital within 14 days after 
surgery and had no general or local postoperative eompli- 
cation. No fatal postoperative complications were direetly 
related to surgery. However, in one case gastric stress ulcer 
and massive hemorrhage, occurring on the fifth postoper- 
ative day, were responsible for the death of the patient 13 
days after operation, despite adequate surgieal treatment. 
In two other cases, unrelated, nonfatal complications were 
noted (postoperative proximal bowel occlusion induced by 
adherences and hemorrhagie gastritis). Two incisional 
abcesses that developed after stapled anastomosis pro- 
longed hospitalization to 21 and 94 days, respectively. 
Anastomotic dehiscences were present in two patients; 
subsequent surgery was unnecessary in both cases, and 
spontaneous healing of the leak was obtained in six and 40 
days, respectively. No peritonitis was observed. In one 
case, an anastomotic stenosis occurred at the sixth postop- 
erative month; it was stretched with dilators, and one year 
after operation there was no notable residual stenosis. 

Among the 25 patients with sutured anastomoses, only 
12 had an uneventful postoperative course. One death could 
be related to surgery. In this patient, the leakage of the 
anastomosis occurred at the tenth postoperative day with a 
clinieal picture of peritonitis. Despite selective surgical 
treatment (colostomy and drainage) the patient died on the 
14th day. Two other patients died on the forth and fifth 
postoperative days, respectively, one of acute cardiac fail- 
ure and the other of massive gastrointestinal tract hemor- 
rhage. In one additional ease, the patient died of cerebro- 
vascular complications after iterative small-bowel surgery 
for occlusion. 

The occurrence of parietal abcesses or external fistula 
related to surgery was of limited prevalence during the 
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Stapled vs Sutured Colorectal Anastomos 


is 
Stapied Sutured 
Anastomosis Anastomosis 

















Tumor characteristics 
Level of resection be- 

low tumor, cm 
Dimensions, cm 
Dukes' classification, 
No. of patients 





3.5-6.0(4.7)* 
0.5-8.0(4.2) 


1.3-4.0(2.5) 
2.0-12.0(5.1) 













C 10 9 
Mean operative time, min 180 176 


Postoperative hospitaliza- 
tion, days 10-24(18) 12-28(19.6) 
Related complications, 
No. 
Parietal abscess 2 4 


Leakage and external 
fistula 2 2 


Leakage and peritonitis 
Long-term stenosis 





















*Numbers in parentheses are means. 
tOne death. 


patients' stay in the hospital, which remained less than 30 
. days, and never required surgical treatment. Nevertheless, 
.in one remaining case, an anastomotic dehiscence with 
. peritonitis was observed and subsequent colostomy with 
< drainage was necessary. The anastomotic stenosis that 
 oceurred in one case was so narrow that a colostomy was 
performed at the sixth month. 
Whichever surgical procedure was used, neither local 


bleeding nor subsequent anorectal dysfunction was 
noticed. 


COMMENT 


Altheugh our series of 51 patients undergoing anterior 
resecticn for colorectal cancerous lesions is small, and 
despite the fact that our study was not performed with 
randomly distributed patients, some preliminary com- 
ments might be suggested. 

In faet, the type of patient was essentially the same in 
the two groups, site and characteristics of the lesions were 
similar, preoperative and postoperative care was identical, 
and the team of surgeons remained the same throughout 
the stucy. 

Our results confirm the recent report of Goligher et al* 
and suggest that stapled colorectal anastomoses are at 
least as reliable as sutured ones. Moreover, the stapling 
device enables the surgeon not only to extend the range of 
anterior resection to lower tumors but alse to extend the 
level of resection below the tumor.'** Stricture formation 
closely zpproximated the findings in the study of Goligher 
et al^ who reported that two of the 61 patients demon- 
strated undue narrowing of the anastomotic site. These 
numbers are intermediately between those obtained by 
Fain et al,’ who found no stricture in 165 anterior resection 
of the rectum, and those of Beckers and Deldime, who 
observed 12 postoperative strictures in five patients. It is 
not excladed that the use of cartridges of adequate diame- 
ter will ensure an improved function of the intestinal 
anastomosis. 
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Editorial Comment 


Cases in this study were not randomly assigned to the manual 
machine anastomosis; thus, a statistieal analysis would not be 
valid. However, it appears that machine stapling was actually the 
method of choice in the more difficult cases-lower tumors and 
tumors behind the lower portion of the uterus. Probably fewer 
total proctectomies were performed in the machine-stapled group 
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than would have been necessary if only manual suturing had been 
available. Thus, the comparable low morbidity of the two methods 
indicates that the use of the stapler is an attractive alternative to 
classical technical methods of low, anterior resections. 
HasriNGS K. Wricut, MD 
New Haven, Conn 


Stapled Colorectal Anastomosis—Adloff et al 


















U.S. POSTAL SERVICE 


STATEMENT OF OWNERSHIP, MANAGEMENT AND CIRCULATION 
(Required by 39 U.S.C. 3685) 
E OP PUBLICATION A, PUBLICATION NO. 2. DATE OF FILING 


HIVES OF SURGERY o |2 j9 18 {7 |0| | 9/19/80 


| FREQUENCY OF ISSUE 

























A. NO, OF ISSUES CUPLISHED B. eee: SUBSCRIPTION 

“Monthly 2 ANNUALLY 79 i PRIC $24.00 | 
4. LOCATION OF KNOWN OFFICE OF PUBLICATION (Street, City, County, State and ZIP Coda) (Not printers) 

535 North Dearborn Street, Chicago, Cook, Illinois 60610 


T&'COCATION OF THE HEADQUARTERS OR GENERAL SUSINESS OFFICES OF THE PUBLISHERS (Not printers) | 
535 North Dearborn Street, Chicago, Cook, Illinois- 60610 


| e—a EDITOR, AND MANAGING EDITOR | 
6. NAMES AND COMPLETE ADORESSES OF PUBLISHER, EDITOR, AND MANAGING EDITOR 


PUBLISHER (Name and Address) 


AMERICAN MEDICAL ASSOCIATION, 535 North Dearborn St, Chicago, Illinois 60610 


EDITOR (Nome and Address) 
Arthur E. Baue, M.D., 535 North Dearborn St, Chicago, Illinois 60610 
E REDAS 














































MANAGING EDITOR (Name and Acdresa) 


Robert W. Mayo, 535 North Dearborn St, Chicago, Illinois 60610 


7. OWNER (If owned by a corporation, its name and address must be stated and also immediately thereunder the names and addresses of stock- 

holders owning or holding 1 percent or more of total amount of stock. If not owned by a corporation, the names and addresses of the individual 
owners must be given, If owned by a partnership or other unincorporated firm, its nameand address, as well as that of each individual must be 
giving. If the publication is published by a nonprofit organization, its name and address must be stated.) 














NAME ADDRESS 


SORE DAN EM CN MES 
AMERICAN MEDICAL ASSOCIATION 535 North Dearborn St, Chicago, IL 60610 


8... KNOWN BONDHOLDERS, MORTGAGEES, AND OTHER SECURITY HOLDERS OWNING OR HOLDING 1PE RCENT OR MORE OF dvi 
TOTAL AMOUNT OF BONDS, MORTGAGES OR OTHER SECURITIES (If there are none, so state) p 


ee 


9. FOR COMPLETION BY NONPROFIT ORGANIZATIONS AUTHORIZED TO MAIL AT SPECIAL RATES (Section 132.122, PSM} 
‘The purpose, function, and nonprofit status of this organization and the exempt status for Federal income tax purposes (Check one) 




















HAVE NOT.CHANGED DURING HAVE CHANGED DURING Gf changed, publisher must submit explanation of change 
PRECEDING I2 MONTHS PRECEDING 12 MONTHS with this statement.) : 
10/79 AVERAGE NO. COPIES EACH | ACTUAL NO. COPIES OF SINGLE 
10. EXTENT AND NATURE OF CIRCULATION ISSUE DURING PRECEDING ISSUE PUBLISHED NEAREST TO $ 
9/80 12 MONTHS FILING DATE : 
A; TOTAL NO. COPIES PRINTED (Net Press Run) 45,961 44,407 





f e PAID CIRCULATION { 















1. SALES THROUGH DEALERS AND CARRIERS, STREET 0 0 
VENDORS AND COUNTER SALES ih 
erm emt 
|. 2. MAIL SUBSCRIPTIONS 42,919 41,463 
4 
€, TOTAL PAID CIRCULATION (Sum of 1631 and 1082) 42,919 41,463 
Lu an Es 





D; FREE DISTRIBUTION BY MAIL, CARRIER OR OTHER MEANS 
S SAMPLES, COMPLIMENTARY, AND OTHER FREE COPIES 








E. TOTAL DISTRIBUTION (Sum of C and D) 
i. 
F. COPIES NOT DISTRIBUTED 


1, OFFICE USE, LEFT OVER, UNACCOUNTED, SPOILED 
d AFTER PRINTING 



















2, RETURNS FROM NEWS AGENTS 
bn 


G. TOTAL (Sum of E, F1 and 2—should equal net press run shown 





































in A} c] : 
SIGNATURE AND TITLE OF/EDI Je he 
1. Ll certify that the statements made by me ud MANAGER, OR OWNER / ^ IL 
above are correct and complete. pu CN 
P Pp. John T. Bake i Yi ce-Pres. Publishing 







12. FOR COMPLETION BY PUBLISHERS MAILING AT THE REGULAR RATES (Seti jen 32.121, Postal Service Manual) 





39 U. S. C. 3626 provides In pertinent part: "No person who would have been entitled to mail matter under former section 4359 of this titie 
shail mail such matter at the rates provided under this subsection unless he files annusily with the Postal Service a written request for permission 
to mail matter at such rates". 













in accordance with the provisions of this statute, | hereby request permission to mall the publication named in item 1 at the phased postage 
rates presentiy authorized by 39 U. S. C. 3626. 





SIGNATURE AND TITLE OF EDITOR, PUBLISHER, BUSINESS MANAGER, OR @WNER 









Proven highly effective for the 
treatment of serious infections’ 


*Due to susceptible strainsof indicated 
bacteria at indicated sites. 
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Now Indicated 


for prophylaxis 
to reduce the incidence 


of certain postoperative 
infections complicating 


e GI surgery’ ¢ Vaginal hysterectomy’ e Cesarean section: 


Providing a broad spectrum— including Bacteroides fragilis 


In controlled clinical trials; MEFOXIN" (Cefoxitin Sodium, MSD) 
reduced the incidence of certain postoperative infections 


with use limited to a 24-hour period following the operative procedure. 


ylactic administration should usually be 
- d within 24 hours since continuing adminis- 
= tration of any antibiotic increases the possibility 
. of adverse reactions. 


a iue +Perioperatively: Two grams administered intra- 


venously or intramuscularly just prior to surgery 
(approximately % to 1 hour before the initial 
incision); then 2 grams every 6 hours for no more 
than 24 hours. 


+Cesarean-section patients: The first dose of 2 
rams is administered intravenously as soon as 
the umbilical cord is clamped. The second and 
third doses should be given as 2 grams intra- 
venously or intramuscularly 4 hours and 8 hours 
after the first dose. Subsequent doses may be 
given every 6 hours for no more than 24 hours. 


For complete details on dosage and administra- 
tion, see full prescribing information. 


If there are signs of infection, specimens for 
culture should be obtained for the identification 


"d 


of the causative organisms so that appropriate 
therapy may be instituted. 


MEFOXIN (Cefoxitin Sodium, MSD) is contra- 
indicated in patients who have shown hypersensi- 
tivity to cefoxitin and the cephalosporin group of 
antibiotics. Before therapy with MEFOX Nis 
instituted, careful inquiry should be made to deter- 
mine whether the patient has had previous hyper- 
sensitivity reactions to cefoxitin, cephalosporins, 
penicillins, or other drugs. This product should be 
given with caution to penicillin-sensitive patients. 
Antibiotics should be administered with caution to 
any patient who has demonstrated some form of 
allergy, particularly to drugs. If an allergic reaction 
to MEFOXIN occurs, discontinue the drug. Serious 
hypersensitivity reactions may require epineph- 
rine and other emergency measures. Use of the 
drug in women of childbearing potential requires 
that the anticipated benefit be weighed MSD 
against the possible risks. MERCK 
For a brief summary of prescribing information, SHARP: 
please see following page. DOHME 
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Mefoxan «~. 
(Cefoxitin Sodium|MSD) 


Indications and Usage: Treatment Serious infections caused by 
susceptible strains of the designated microorganisms in the following 
diseases: 

LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia 
and lung abscess, caused by Streptococcus pneumoniae (formerly 
Diplococcus pneumoniae), other streptococci (excluding enterococci, 
e.g., Strep. faecalis), Staphylococcus aureus (penicillinase and non- 
penicillinase producing), Escherichia coli, Klebsiella species, 
Hemophilus influenzae, and Bacteroides species. 

GENITOURINARY INFECTIONS. Urinary tract infections caused by 

E. coli, Klebsiella species, Proteus mirabilis, indole-positive Proteus 
(Le..P morganii, P rettgeri, and P vulgaris), and Providencia species. 
Uncomplicated gonorrhea due to Neisseria gonorrhoeee. 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra- 
abdominal abscess, caused by £. coli, Klebsiella species, Bacteroides 
species including the B. fragilis group, and Clostridium species. 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellu- 
litis, and pelvic inflammatory disease, caused by £. coli. N. gonor- 
Ke Bacteroides species including the B. fragilis grcup.t 


Clostridium species, Peptococcus species, Peptostreptococcus species, 


and group B streptococci. 

SEPTICEMIA caused by Strep. pneumoniae (formerly D. pneu- 
moniae), Staph. aureus (penicillinase and non-penicillinase 
producing), E. coli, Klebsiella species, and Bacteroides species 
including the B. fragilis group.t 

BONE AND JOINT INFECTIONS caused by Staph. aureus (penicil- 
linase and non-penicillinase producing). 

SKIN AND SKIN STRUCTURE INFECTIONS caused bv Staph. aureus 
(penicillinase and non-penicillinase producing), Staph. 2pidermidis, 
streptococci (excluding enterococci, e.g., Strep. faecalis). E. coli, 

P mirabilis, Klebsiella species, Bacteroides species including the B. 
fragilis group,t Clostridium species, Peptococcus species, and Pepto- 
streptococcus species. 

Although appropriate culture and susceptibility studies should be 
performed, therapy may be started while awaiting these results. Cefox- 
itin is not active in vitro against most strains of Pseudornonas aerugi- 
nosa and erterococci (e.g., Strep. faecalis) and many strains of 
Enterobacter cloacae. Methicillin-resistant staphylococci are almost 
uniformly resistant to cefoxitin. 

Prevention— Prophylactic use perioperatively (preoperctively, 
intraoperatively, and postoperatively) in surgical procedures (e.g., vagi- 
nal hysterectomy, gastrointestinal surgery) classified as contaminated 
or potentially contaminated or in patients in whom infection at the 
operative site would present a serious risk, e.g., prosthecic arthroplasty; 
intracperatively (after umbilical cord is clamped) and postoperatively in 
cesarean section. 

MEFOXIN usually should be given v2 to 1 hour before tae operation, 
which is sufficient time to achieve effective levels in the wound during 
the procedure. Prophylactic administration should usually be stopped 
within 24 hours since continuing administration of any antibiotic 
increases the possibility of adverse reactions but, in the majority of 
surgical procedures, does not reduce the incidence of subsequent 
infection. However, in patients undergoing prosthetic arthroplasty, it is 
recommended that MEFOXIN be continued for 72 hours after the 
surgical procedure. If there are signs of infection. specimens for culture 
should be obtained for the identification of the causativs organism so 
that appropríate therapy may be instituted. 

Contraindications: Previous hypersensitivity to cefoxitin and the 
cephalosporin group of antibiotics. 

Warnings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY 
SHOULD BE MADE TO DETERMINE PREVIOUS HYPERSENSITIVITY 
REACTIONS TO CEFOXITIN, CEPHALOSPORINS. PENICILLINS, OR 





OTHER DRUGS. GIVE WITH CAUTION TO PEN CILLIN-SENSITIVE 
PATIENTS, ANTIBIOTICS SHOULD BE ADMINISTERED WITH 
CAUTION TO ANY PATIENT WHO HAS DEMONSTRATED SOME 
FORM OF ALLERGY, PARTICULARLY TO DRUGS. IF AN ALLERGIC 
REACTION TO CEFOXITIN OCCURS, DISCONTINUE THE DRUG. 
SERIOUS HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPH- 
RINE.AND OTHER EMERGENCY MEASURES. 

Preceutions: The total daily dose should be reduced in patients with 
transient or persistent reduction of urinary output due to renal insuffi- 
ciency because high and prolonged serum antibiotic concentrations 
can cccur in such individuals frorn usual doses. As with other anti- 
biotics, prolonged use may result in overgrowth of nonsusceptible 
organisms; repeated evaluation of the patient's condition is essential. If 
superinfection occurs, take appropriate measures. increased nephro- 
toxicizy has been reported following concomitant administration of 
cephalosporins and aminoglycoside antibiotics. 

interference with Laboratory Tests — As with cepnalothin, high concen- 
trations (77 100 mcg/ml) may interfere with measurement of serum and 
urine creatinine levels by the Jaffé reaction and produce false increases 
of modest degree in creatinine levels reported: serum samples should 
not b» analyzed for creatinine if withdrawn within 2 hours of cefoxitin 
administration. A false-positive reaction for gluc: ase in urine has been 
observed with CLINITEST* reagent tablets. 

Pregrancy —In women of childbearing potential. weigh anticipated 
bene it against possible risks. 

Nursing Mothers — Cefoxitin is excreted in human milk in low 
concentrations. 

Infants and Children —Safety and efficacy in infants from birth to three 
months have not yet been established. In children three months and 
older higher doses have been associated with increased incidence of 
eosirophilia and elevated SGOT. 

Adverse Reactions: The most common adversereactions have been 
localreactions following intravenous or intramuscular injection. Other 
adverse reactions have been encountered infrequently, Local Reac- 
tions—Thrombophlebitis with intravenous administration; pain. 
indusation, and tenderness after intramuscular injections. Allergic 
Reactions —Rash, pruritus, eosinophilia, fever, and other allergic reac- 
tions Gastrointestinal — Nausea, vomiting, and diarrhea. Blood — 
Transient eosinophilia, leukopenia, neutropenia.and hemolytic anemia: 
a positive direct Coombs test may develop in some individuals, espe- 
cially those with azotemia. Liver Function — Trarsient elevations in 
SGOT, SGPT, serum LDH, and serum alkaline phosphatase. Renal 
Function — Elevations in serum creatinine and/or blood urea 

nitrogen levels. 

Note: In group A beta-hemolytic streptococcal iafections, therapy 
showd be maintained for at least 10 days to guard against the risk of 
rheumatic fever or glomerulonephritis. In staphviococcal and other 
infections involving a collection of pus, surgical drainage should be 
carried out where indicated. Intramuscular injections should be well 
within the body of a relatively large muscle suchsas the upper outer 
quacrant of the buttock (i.e., gluteus maximus); aspiration is necessary 
to avoid inadvertent injection into a blood vessel. The total daily dosage 
in infants and children should not exceed 12 grams. 

How Supplied: Sterile cefoxitin sodium in vials and infusion bottles 
containing | gram or 2 grams cefoxitin equivalent. 

For more detailed information, consult your MSD representative or see 
full prescribing information. Merck Sharp & DoAme, 
Division of Merck & Co., INC. West Point, PA 19436 
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Unilateral Inguinal Hernias in Children 


bout the Opposite Side? 


William B. Kiesewetter, MD, Kook Sang Oh, MD 





è The decision for or against bilateral exploration in unilateral 
hernias in infants is necessitated by the high incidence of 
obscure anatomic hernias on the opposite side. On the basis of 
studies done in 400 pediatric patients (mostly under 2 years of 
age), we believe that unilateral repair of a known hernia without 
ascertaining the presence of a contralateral hernia is unjustified. 
Because of an appreciabie risk to the gonads and/or vas 
deferens, wedo not believe routine bilateral herniorrhaphies in 
all infants. are indicated. The attempts at an intraoperative, 
transperitoneal insertion of a Bakes dilator into a contralateral 
sac were unreliable in our hands. Herniography is a reliable, safe 
way to reduce the incidence of unnecessary contralateral explo- 
ration. It should be liberally used where the necessary radiologic 
expertise is. available. 

(Arch Surg 115:1443-1445, 1980) 


or more than two decades, the controversy has per- 
Bu as to what is the proper approach to the 
treatment of an infant or child who has unilateral evidence 
of a hernia. What is to be done to the opposite side? Do you 
operate only for the known hernia? Is exploration of both 
sides done routinely when only one side is symptomatic? Is 
there some preoperative or intraoperative method of deter- 
mining if there is a hernia on the contralateral side? 
Because of the need to find answers to these questions, 
we have been interested in the problem for many years. 
We would like to submit three possible alternative solu- 
tions with evidence to suggest that one seems superior to 
the others. We are assuming that the performance of a 
single herniorrhaphy on the known hernia is not a suitable 
solution inasmuch as we have demonstrated to our satisfac- 
tion' that at least one third of the herniorrhaphies done 
under these cireumstances will result in the child's return 
at a later Gate with need for a contralateral herniorrha- 
phy. 


SUBJECTS AND METHODS 
Routine Bilateral Exploration 


Two decades ago, one of us (W.B.K.) sought to substantiate the 
rationality for exploration of all childhood hernias by a bilateral 
procedure, whether the symptoms and signs were unilateral or 
bilateral’. In this study of 100 children under 2 years of age, in 
which herniórrhaphies gave clear-cut indications of a hernia on the 
opposite side, 60% of the subsequent contralateral explorations 
showed a hernia that needed repair. A second group of 100 
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patients under 2 years of age was subsequently treated by the 
resident staff, and 61% of this group had a hernia on the opposite 
side as defined by the same eriteria that were used in the former 
study. We also examined our hospital records on 237 patients who 
had had unilateral herniorrhaphies done before the age of 2 years; 
we found that 31% of these patients came back to our institution 
for a second herniorrhaphy on the opposite side at some later date. 
All of this led us to the conclusion, at the time, that hernias in 
infants should all be handled by bilateral exploration. 

We recognized, in approaching the problem by the above- 
mentioned method, that there were some restrictions that should 
be placed on the policy. We, therefore, limited its application to 
children under 2 years of age, recognizing that the statisties 
quoted in the article by Rowe and associates’ suggested that the 
child under 2 years of age had a 60% chance of having a hernia on 
the opposite side, the child between 2 and 4 years had a 48% 
incidence, between 4 and 8 years the incidence being 35%, and 
between 8 and 16 years, it dropped to 32%. 

The crueial question that arises when one adopts this type of 
aggressive program is how many complications, short-term or 
long-term, result from this approach. We have no evidence from 
our own experience, but the literature provides ample suggestion* 
that hernicrrhaphy is not without risk to the gonads and/or vas 
deferens. The results of two series of herniorrhaphies done in 
Europe, where there was a 3.6% incidence of frank atrophy of the 
testicle in one series' and 1% in the other,’ are given in Table 1. 
One of these reports’ suggested that there was a 2.7%. additional 
incidence of gonadal asymmetry to go with the 1% frank atrophy. 
These figures indicate that gonadal damage does occur in an 
appreciable number of pediatric herniorrhaphies. As far as the vas 
deferens i& concerned, another report? states that five of 313 
herniorrhaphy specimens yielded a segment of vas deferens 
microscopically. This 1.6% incidence of sterilization must be taken 
into account when adopting the “always bilateral herniorrhaphy” 
approach. 


Bakes Dilators 


Because of the desirability of ascertaining the presence or 
absence of a hernia on the contralateral side before subjecting the 
patient to bilateral exploration, Kramer and Davis‘ attempted the 
insertion of a Bakes choledocal dilator into the opposite sac. This 
was accomplished by threading a 6-mm Bakes dilator through the 
open neck of the known sac and attempting to slide it, transperi- 
toneally, into the possible hernia on the opposite side. This 
necessitated bending the Bakes dilator as shown in Fig 1. Its 
successful insertion into the opposite side is also demonstrated in 
the same figure. 

We were intrigued by this method and attempted it in a series 
of 100 patients treated by one of us (W.B.K.). The ease with which 
it could be done was an attractive quality, but it soon became 
obvious that this was a technique that was difficult to master even 
after one had had considerable experience with it. It also became 
apparent that it was an unreliable method because it was not easy 
to define a positive insertion. In each of the cases in which this 
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Reinhard® 12/332* (3.6) 
Fischer and Murnenthaler* 6/587 (1) 
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*indicates number of patients/total. 


tion of contralateral side. 


method was used, exploration of the opposite side was arried out 
to confirm or disprove the findings suggested by the use of the 
dilator. The author (W.B.K.) met with considerable frustration in 
trying to use this technique and in being sure of its reliability. In 
only 64% of the patients were the Bakes finding and the finding of 
surgieal exploration unequivocally the same. Twenty-three per- 
cent of the patients had equivocal findings after examination by 
the Bakes dilator method; the findings for hernia were about 
equally distributed between abnormal and normal when surgical 
exploration was carried out. One of the most distressing observa- 
tions was the occurrence of falsely abnormal and falsely normal 
findings in an additional 13% of patients. If one puts the equivocal 
Bakes findings together with the falsely abnormal and falsely 
normal findings, one sees that in nearly one third of the cases, the 
dilator technique was not reliable in deciding whether or not the 
opposite side should be operated on. 

Its unreliability should, in itself, make one east this method 
aside. However, there were other objections to the method that 
beeame evident. It was not always applicable because the neck of 
the hernia sac on the known side or the size of the open processus 
vaginalis on the opposite side could be so small as to preclude the 
insertion of the Bakes dilator through it. It also caused aneasiness 
on our part that we might conceivably dilate a partially closed 
processus vaginalis by the insertion of this dilator. Finally, the 
original advocates of the technique described piercing “he perito- 
neum at the internal ring in one patient and thereby entering into 
the opposite inguinal canal erroneously. 

All of these objections, when added to its unreliability, led us to 
abandon this method as a usable technique for judging the 
opposite side of a known unilateral hernia. 
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Table 1.—Complications Associated With Herniorrhaphy 


Fig 1.—A, Bakes dilator bent to form for 
transperitoneal passage. B, Bakes dila- 
tor successfully inserted into contrala- 
teral hernia. C, Surgical proof of hernia 
detected by Bakes dilator after explora- 















Asymmetry (96) Vas Deferens in Specimen (%) 
16:587 (2.7) 2n 
5/373 (1.6) 


Fig 2.—Herniogram that is abnormal on 
known right side and normal on left. 


Herniography 


In 1967, Ducharme and associates’ described an attractive 
method for detecting a possible hernia on the opposite side. They 
inserted into the free peritoneal cavity a weight-related quantity 
of a sodium diatrizoate compound and held the child in the upright 
position until this contrast medium had the chance to pass into the 
patent processus vaginalis, after which a postanterior radiograph 
of pelvis and upper thigh (and oblique if necessary) was made to 
see if one could visualize the hernia sac on the opposite side. (Fig 2). 

With the arrival at our institution of the co-author of this article 
(K.S.0.), who had had considerable experience with this technique, 
we decided to embark on a study of 100 patients to learn 
something about the method. We found this method to be highly 
reliable, with 64% of the normal and abnormal herniograms being 
confirmed surgically. Only one falsely abnormal and one falsely 
normal finding were recorded in the 66 patients who were 
operated on subsequent to the herniogram. The patient with a 
falsely ncrmal finding had a small processus vaginalis communi- 
cating with a larger hydrocele that was thought to have been seen 
at surgery. Conversely, a similar, narrow processus vaginalis could 
not be found on the herniogram after some contrast medium had 
accumulated in the hydrocele sac. During the peried when we were 
operating on patients with normal herniograms to be certain that 
there was no hernia present, two additional pasients had what 
were thought to be falsely normal herniograms. Both of these 
patients had small hernias as seen at surgery. The herniograms 
had been originally reported by a resident in radiology who said 
they were normal. The radiographs were then returned to one of 
us (K.S.0) without knowledge of the surgical findings. In each 
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case, the radiographs were read as showing a hernia on the 
contralateralside, thus confirming the surgical findings. 


RESULTS 


The incidence of abnormal contralateral herniograms 
was of interest when we examined it with regard to sex. 
There were 85 males who underwent herniography; 54 of 
these had a hernia shown on the opposite side, representing 
abnormal findings of 64%. Of the small group of 15 females 
who had herniograms, 80% showed a hernia to be present 
on the opposite side. Also of interest was the observation 
that age was a factor in the number of abnormal hernio- 
grams obtained in our study. In the 69 children under 2 
years of age, 68% had abnormal opposite sides. In children 
older than 2 years of age, 45% had a sac filled with contrast 
medium on the opposite side. Both of these figures confirm 
what the cumulative reviews have suggested'—the older 
the child, the less likely it is the contralateral side will have 
a hernia. 

We believed that it was important to know what hap- 
pened to the children who had normal herniograms. Did 
they return with subsequent hernias? Initially in this 
study, we did operate on five children with normal hernio- 
grams and found them to be equally normal from a surgical 
standpoint. After this, we eliminated exploration when the 
herniogram was normal. This left us with 34 patients who 
had normal herniograms; we were able to follow up 24 of 
these by telephone or personal visit. The follow-up was for 
a period of up to two years after the herniogram. In no case 
were there any subsequent symptoms or evidence of hernia 
on the so-called normal side. 


COMMENT 


There are some disadvantages to the herniography 
method. It.does involve insertion of a needle into the free 
peritoneal cavity. This is accompanied by a degree of pain 
that is accentuated momentarily in some patients as the 
contrast medium is injected into the free peritoneal cavity. 
Although the technique is a simple one, it requires an 
experienced radiologist to accomplish it and to interpret 
the radiograph. Some have objected to the fact that there is 
unnecessary exposure of the gonads to irradiation in both 
males and females who undergo herniography. To mini- 
mize radiation and complications, we have used fluoroscopy 
to monitor the injection of contrast medium and te obtain 
spot radiographs. This special machine produces only 30 
mR/min, and the entire procedure takes less than one 
minute of fluoroscopic time. With this minimal radiation, 
“the herniogram seems well justified. l 
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There is also a bonus to a herniogram. A one-shot. 
excretory urogram is obtained if a single exposure is made 
20 minutes after the insertion of the dye, due to absorption 
from the peritoneal cavity and excretion through the 
kidneys. 

There have been reports of studies in which the compli- 
cations from herniography ran as high as 109". These 
complications include injection of the dye into the abdom- 
inal wall, the bladder, or the bowel. In no case have these 
complications resulted in any morbidity or serious conse- 
quence. Our own personal experience in this regard con- 
sists of one patient who received an injection of the dye 
into the abdominal wall which was quiekly recognized; this 
had no deleterious effects on the child. 

In summarizing the experience with herniography, we 
strongly believe that it is a thoroughly reliable method and 
seems to be applicable in almost all cases. However, one 
should not subject the patient to herniography where there 
has been an inflammatory process in the abdomen that 
makes it difficult to not only insert the dye but to be sure 
that it will flow freely into the hernia sac. 


CONCLUSIONS 


A comparison of the characteristics of routine bilateral 
exploration, the use of Bakes dilators, and herniography 
are given in Table 2. We suggest that the following 
conclusions can be drawn: 

1. Unilateral exploration for a known hernia without 
ascertaining the presence of a contralateral hernia does not 
seem justified. 

2. Routine bilateral exploration is better than the unilat- 
eral approach to a unilaterally symptomatic hernia because 
60% of such explorations reveal an anatomic hernia on the 
opposite side. However, it is not a recommended routine 
because of the risk of gonadal/vas deferens damage. 

3. In an effort to detect a contralateral hernia, the 
intraoperative use of a Bakes dilator, transperitoneally, 
has been unreliable in our hands; we believe it should not be 
employed: 

4, Herniography is an accurate way to reduce the inci- 
dence of unnecessary contralateral explorations. Complica- 
tions from herniography are few and benign; when they 
occur, they are less permanent than the danger of gonadal 
and vas deferens damage from exploration. 
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--tumors usually characterized by the presence 
of estrogen and progesterone receptors —have an 84% 
chance of five-year survival compared to an 18% chance 

for those with rapidly growing lesions?^ =; 3 

Perhaps the more important question is how the 
years of survival are spent —and the decision to use a 
particular therapy should be based on the probability it 
will not merely prolong life but will prolong meaningful 
life? In weighing the costs of different therapeutic 

“maneuvers, subjective factors may be paramount: Can 

the patient manage the psychic trauma? Is hair loss to 
her worse than hirsutism and virilis? Will family and 

friends reject her?* 

Where does therapy with MEGACE® (megestrol 
acetate) belong in prolonging meaningful life? Simply, 
MEGACE may fit in anywhere in the sequence of palliative 
treatment in advanced breast cancer for four reasons. 

-First, based on comparison with historic data from pub- 
lished studies, the overall effectiveness of MEGACE is 
comparable to that of any of the single cytotoxic agents 
in producing and maintaining objective benefits?" 
Second, in estrogen-receptor-positive patients the effec- 
tiveness of MEGACE is similar to that of the more active 
combinations of cytotoxic drugs? of any type.of hormonal 
manipulation’? Third, it is remarkably free of adverse 

reactions. (MEGACE should not be given during the first 

four months of pregnancy and caution should be 

- observed in patients with a history of thrombophlebitis. ) 
And, fourth, many patients, including those who do not 
experience objective benefits, may have subjective 
improvement such as greater well-being, increased 
‘appetite, weight gain. and amelioration in spite of 
progressing disease? 1?! 

MEGACE has shown particular benefit in patients 
whose tumors have estrogen receptors. Hesponse rate 
was 8356 in such patients; the higher the tumor estrogen- 
receptor content, the more complete and the longer the 
response. It was noted that bone lesions responded as 
often as did soft-tissue lesions? 
MEGACE has also been given with cytotoxic 
chemotherapy in patients with progressive disseminated 
disease refractory to first-line therapy. Although the 
overall rate of response with the combination was not 
significantly different from rates obtained with either 
MEGACE or the cytotoxic agent alone, the fact that com- 

“plete remissions* were obtained was seen as particularly 

“significant since all patients were refractory to chemo- 
therapy and/or endocrine maneuvers when they entered 
the studies??? = 

... When you give MEGACE to patients with advanced 

_ breast cancer you may be giving a reasonable chance 

- to extend time...and to make that time "good time: 
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“Breast and endometrial cancer: Controversy and 
consensus.” a new brochure, is now available. Should __ 
you wish a copy, please complete and send us the 
coupon below. 
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WARNING 
THE USE OF PROGESTATIONAL AGENTS DURING THE FIRST 
FDUR MONTHS OF PREGNANCY IS NOT RECOMMENDED 
Progestational agents have been used beginning with the first 
trimester of pregnancy in an attempt to prevent habitual abortion 
or treat threatened abortion. There is no adequate evidence that 
such use is effective and there is evidence of potential harm to the 
fetus when such drugs are given during the first four months of 
pregnancy. 
Furthermore, in the vast majority of women, the cause of abortion 
is a defective ovum, which progestational agents could not be 
expected to influence. In addition, the use of progestational 
agents, with their uterine-relaxant properties, in patients with 
fertilized defective ova may cause a delay in spontaneous abort on. 
Therefore, the use of such drugs during the first four months of 
pregnancy is not recommended. 
Several reports suggest an association between intrauterine expo- 
sure to female sex hormones and congenital anomalies, including 
congenital heart defects and limb reduction defects" * One study* 
estimated a 4.7-fold increased risk of limb reduction defects in 
infants exposed in utero to sex hormones (oral contraceptives, 
hormone withdrawal tests for pregnancy, or attempted treatment 
for threatened abortion). 
Some of these exposures were very short and involved only a few 
days of treatment. The data suggest that the risk of limb reduction 
defects in exposed fetuses is somewhat less than 1 to 1,000. 
If the patient is exposed to Megace during the first four months of 
pregnancy or if she becomes pregnant while taking this drug, she 
should be apprised of the potential risks to the fetus. 


INDICATIONS 

Megace (megestro! acetate) is indicated for the palliative treatmen: of 
advanced carcinoma of the breast or endometrium (i.e., recurrent, 
inoperable, or metastatic disease). It should not be used in lieu of 
currently accepted procedures such as surgery, radiation, etc. 
CONTRAINDICATIONS 

As a diagnostic test for pregnancy. 


WARNINGS 

Administration for up to 7 years of megestrol acetate to female dogs is 
associated with an increased incidence of both benign and malignant 
tumors of the breast. Comparable studies in rats and ongoing studies 
in monkeys are not associated with an increased incidence of tumcrs. 
The relationship of the dog tumors to humans is unknown but should 
be considered in assessing the benefit-to-risk ratio when prescribing 
Megace and in surveillance of patients on therapy. 

The use of Megace (megestrol acetate) in other types of neoplastic 
disease is not recommended. 

PRECAUTIONS 

There are no specific precautions identified for the use of Megace 
(megestrol acetate) when used as recommended. Close, customary 
surveillance is indicated for any patient being treated for recurrent or 
metastatic cancer. Use with caution in patients with a history of thram- 
bophiebitis. 

ADVERSE REACTIONS 

No untoward effects have been ascribed to Megace therapy. Reports 
have been received of patients developing carpal tunnel syndrome, 
deep vein thrombophlebitis and alopecia while taking megestrol 
acetate. 

OVERDOSAGE 

No serious side effects have resulted from studies involving Megace 
(megestrol acetate) administered in dosages as high as 800 mg/dey. 
DOSAGE AND ADMINISTRATION 

Breast cancer: 160 mg/day (40 q.i.d.). 

Endometrial carcinoma: 40-320 mg/day in divided doses. 

At least two months of continuous treatment is considered an 
adequate period for determining the efficacy of Megace (megestrol 











acetate). 

HOW SUPPLIED 

Megace® is available as light blue, scored tablets containing 20 mg or 
40 mg megestrol acetate in bottles of 100 tablets each. 

NDC 0087-0595-01, 20 mg tablet Bottles of 100 
NDC 0087-0596-41, 40 mg tablet Bottles of 100 
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Harvard Medical School, The Brigham 
and Women’s and the Beth Israel 
Hospitals and the Children’s Hospital 
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professorship of surgery with an individ- 
ual whose primary interest is in burn 
care and trauma. The person appointed 
would be expected to direct the recently 
formed Longwood Area Trauma Cen- 
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for the organization and supervision of 
the clinical care of burn and trauma 
patients admitted to these institutions 
and would be responsible for the joint 
research and teaching programs in the 
area of burns and trauma which would 
span the three hospitals. 
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A NEW PRESCRIPTION TO 
ASSURE YOUR TRAVELING 
PATIENTS A BON VOYAGE 


The AMA’s new booklet, PHYSICIAN'S GUIDE TO 
MEDICAL ADVICE FOR OVERSEAS TRAVELERS, was 
developed to help practicing physicians render pre- 
ventive medical services to traveling patients. 
It provides a weath of information, such as 
how to protect patients against tropical 
diseases, time zone changes, parasites 
and complications cf existing hand- 
icaps. Plus what to advise about 
diets, immunizations, and overseas 
medical care. 
To order your copy (60€ ea.) of this 
new guide, OP-411, write: Order Dept., 
AMA, P.O. Box 821, Monroe, WI 53566. Allow 
4-5 weeks for delivery. 



















Jejunogastric Intussusception 


John O. Waits, MD; Robert W. Beart, Jr, MD; J. William Charboneau, MD 


* Jejunogastric intussusception is a rare complication after 
gastric surgery. Only 16 documented cases have been reported 
at the Mayo Clinic, Rochester, Minn, during the past 72 years. 
Jejunogastric intussusception is a difficult condition to diagnose 
clinically. Essentially all patients have epigastric pain. Patients 
with intussusception generally have had retrocolic gastrojejunos- 
tomy without gastric resection. Intussusception of the efferent 
limb of jejunum is the most frequent type. Surgery is indicated for 
all patients with the acute type, whereas the chronic type may or 
may not require operative intervention, depending on the severity 
of the symptoms. Confirming the diagnosis at operation is 
occasionally difficult because of spontaneous reduction. Symp- 
toms may recur after operation, but documented recurrence is 
rare. 

(Arch Surg 115:1449-1452, 1980) 


J a of jejunum into the stomach via a gastro- 
jejunal stoma is a well-recognized although infrequent 
condition. The problem may occur after gastrojejunostomy 
alone, after Billroth II gastrectomy, or after a Roux-en-Y 
anastomosis. To our knowledge, there have been less than 
200 total cases reported in the world literature since 
Bozzi’s' original description in 1914, and most of these have 
been isolated case reports. Interestingly, the literature is 
predominantly British, One wonders whether this is a 
_ pathologie condition that seldom occurs or is seldom diag- 

“nosed. It is probably a combination of the two, but it may 
be more frequent than previously believed. Because of a 
recent case, we reviewed the literature on jejunogastric 
intussusception, as well as the experience at the Mayo 
Clinie, Rochester, Minn. 


REPORT OF A CASE 


In 1966, a 40-year-old woman underwent vagotomy and gastro- 
jejunostomy for an obstructing duodenal uleer. She was seen ten 
years later with symptoms of nausea, vomiting, and. epigastric 
pain. Her medical evaluation at that time was unrewarding, and 
included a normal upper gastrointestinal (GI) series. Her symp- 
toms resolved, only to recur two years later in 1978; results of 
investigational studies again were normal, except for an elevated 
serum calcium level. Primary hyperparathyroidism was diagnosed 
at that time. Because her GI symptoms had resolved, surgieal 
treatment for her hyperparathyroidism was undertaken, and in 
November 1978, a parathyroid adenoma was excised. 

Postoperatively, she had the sudden onset of pain, hematemesis, 
and hemodynamie deterioration. A soft multilobulated midabdom- 
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inal mass was palpated. After nasogastrie decompression and 3 
units of whole blood, the patient's condition stabilized, but she had 
signs of a high intestinal obstruction with large nasogastric 
returns. A roentgenogram of the abdomen (Fig 1, left) showed a 
single midabdominal fluid-filled loop of small bowe! and a scarcity 
of air throughout the GI tract. An upper GI series showed 
jejunogastric intussusception (Fig 1, right). At surgery, the stom- 
ach was distended and 90 em of the efferent limb of jejunum had 
intussuscepted in a retrograde fashion into the stomach, This 
portion of jejunum. was found to be strangulated within the 
gastric lumen and necessitated resection. The afferent limb, as 
well as the stoma itself, was normal. Intestinal continuity was 
reestablished by jejunojejunostomy just distal to the gastrojeju- 
nostomy stoma. The proximal portion of the efferent limb. was 
secured to the wall of the stomach to prevent recurrent intussus- 
ception. The patient did well postoperatively. A postoperative 
roentgenogram of the stomach showed a moderately dilated 
stomach and a widely patent gastrojejunostomy and jejunojeju- 
nostomy. Initially, after the operation the patient was bothered by 
gastric retention but by one year she was doing well. 


MAYO CLINIC EXPERIENCE 


At the Mayo Clinic since 1907, there have been 16 patients with 
documented jejunogastric intussusception. All 16 had had previous 
gastric surgery, and 11 of the 16 patients had had peptie ulcer 
disease. Nine patients had gastrojejunostomy, which was retro- 
colic in eight. Five patients underwent gastric resection and 
Billroth I1 anastomosis, and two had Roux-en-Y esophagojejuno- 
stomy. Four patients had type 1 afferent limb intussusception, ten 
had type 2 efferent limb intussusception, and two had the 
combined type. Clinically, five patients had the acute syndrome 
and 11 had the chronic recurrent syndrome. All five of the patients 
with the acute syndrome had type 2 efferent limb intussusception. 
Only one patient in the series was asymptomatic. Fifteen patients 
had pain and vomiting. In all cases, the intussusception was 
documented at roentgenography, gastroscopy, or operation. Thir- 
teen patients had preoperative roentgenographie diagnosis, and 
three had the diagnosis made at surgery. Gastroscopic confirma- 
tion was obtained in three of the 13 patients with roentgenograph- 
ic diagnosis. 

Surgery was performed in 11 of the 16 patients, and all 11 
procedures were done by. different surgeons. Eight different 
procedures were used: reduction and fixation in one, reduction and - 
Braun enteroenterostomy in.one, resection of small bowel without 
fixation in two, resection of small bowel with fixation in one, 
gastrie resection with fixation in one, gastrectomy with Roux- 
en-Y in one; take-down gastrojejunostomy in three, and laparoto- 
my and closure in one. There was one postoperative death in the 
group, for an operative mortality of 9%. 

Follow-up was obtained on 13 of the 16 patients and averaged 
14.8 years. The longest follow-up was 31 years. Six patients had 
recurrent symptoms, and all six experienced recurrent epigastrie 
pain or discomfort; four of these patients had recurrent episodes 
of vomiting. The incidence of recurrent symptoms could not be 
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Fig 1.—Left, Plain abdominal roentgenogram showing epigastric mass outlined by radiolucent gastric air as well as scarcity of air 
throughout gastrointestinal tract. Right, Upper gastrointestinal roentgenogram showing distended stomach containing sausage-shaped 
mass representing intussuscepted jejunal loop. Some residual barium is present in colon from previous barium enema. 


directly related to the specific type of procedure performed. 
Although a substantial number of patients had recurrent symp- 
toms, no patient had documented recurrent jejunogastriz intussus- 
ception. 


COMMENT 


Although gastrojejunostomy was first performed by 
Woeffler in 1881 and Billroth II gastrectomy by Billroth in 
1885, it was not until 1914 that Bozzi’ described a patient 
with jejunogastric intussusception after gastrojejunosto- 
my. Lundberg? was the first to report this as a complication 
of a Billroth IT gastrectomy. Although it can theoretically 
occur after a Billroth I anastomosis, to our knowledge there 
has been no reported clinical consequence of intussus- 
ception in this situation. 

Jejunogastric intussusception may be classified either 
anatomically or clinically. The three anatomic categories 
were described by Shackman (Fig 2): type 1, afferent limb 
intussusception (descending, antegrade); type 2. efferent 
limb intussusception (ascending, retrograde); and type 3, 
combined. 

Most series report that the type 2 or retrograde efferent 
limb intussusception makes up about 80% of the total, with 
the other two types accounting for 10% each. Although 
uncommon, retrograde intussusception also may occur 


1450 Arch Surg—Vol 115, Dec 1980 


after Roax-en-Y gastrojejunostomy or esophagojejunosto- 
my.** The two clinical categories are acute and chronic 
recurrent. 

Some evidence’ indicates that intussusception is as much 
as 13 times more frequent after simple gastrojejunostomy 
than after gastrectomy and Billroth II anastomosis. The 
incidence is slightly greater after retrocolie anastomosis 
than after antecolic anastomosis. The size of the stoma 
probably has little, if anything, to do with the occur- 
rence. 


Causal Factors 


Although many theories have been proposed to explain 
the caus? of this disease, the etiology is not well under- 
stood. A number of theories have been proposed: hyper- 
acidity; long afferent limb, jejunal spasm with abnormal 
motility, increased mobility of efferent limb, vomiting, 
adhesions where a more mobile segment. intussuscepts 
through a more fixed segment, widening of the upper 
jejunum as compared with the distal bowel (this wide 
jejunum is more relaxed and will receive the intussus- 
cepting segment), pregnancy and other causes of increased 
intra-abdominal pressure, dilated and atonix stomach (es- 
pecially after vagotomy), and retrograde peristalsis. 

Probably, the most commonly accepted theory to explain 
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Fig 2.—Three anatomic types of jejunogastric intussusception. 


type 2 intussusception is retrograde peristalsis,’ which has 
actually béen shown to occur in normal persons prior to 
gastric surgery. Intussusception may be physiologie in 
preventing "intestinal hurry" and slowing transit time. 
Alvarez and Hinshaw'" have shown by cinegraphic studies 
that transient antegrade and retrograde intussusception, 
which is subclinical, is not rare. However, an organic lesion 
has never been reported as a lead point of the intussuscep- 
tion in this condition. 

Thus, peristalsis probably initiates the intussusception. 
The peristalsis is retrograde in efferent limb intussus- 
ception and-antegrade in afferent limb intussusception or 
both in combined intussusception. After the initial invagi- 
nation, the peristalsis or antiperistalsis continues to push 
the intussuscepting jejunum toward the stoma, until the 
stomach itself becomes the intussuscipiens. In the acute 
type, the neck of the intussusception becomes fixed at the 
site of the gastrojejunostomy. There is increasing edema 
and ultimate compromise of the vascular supply to the 
bowel, and gangrene ensues. Thus, incarceration and 
strangulation generally occur in the acute form. In the 
chronic type, the neck is loose and there is no edema, 
ischemia, or gangrene. In this type, spontaneous reduction 
is usual. 


Clinical Manifestations 


Pain, vomiting, hematemesis, a palpable abdominal 
mass, and-clinical high intestinal obstruction are the five 
classic manifestations of this entity. The specific signs and 
symptoms vary according to the anatomic type of intussus- 
ception and whether it is acute or chronic. Most acute 
intussusceptions are of the efferent limb type, and chronic 
intussusception commonly involves the afferent limb. The 
symptoms are readily explained on the basis of the patho- 
physiologie features previously diseussed. 

The patient with an acute jejunogastric intussusception 
has rather severe colicky epigastric pain. The vomitus or 
nasogastric aspirate is initially clear or bile-tinged, but as 
the vascular supply to the jejunum is compromised, the 
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vomitus or aspirate becomes bloody. Hematemesis implies 
a complete obstruction, and the bleeding originates from 
the necrotic jejunal mucosa. The blood usually is dark red 
and, rarely, bright red. The loss of blood is usually not 
large, and if shock ensues, the degree of shock is out of 
proportion to the blood loss. A palpable, usually tender 
mass is noted in approximately one half of the patients. 
In patients with a previous gastric resection, a mass may 
not be palpable because of retraction under the rib margin. 
In general, the finding is that of obstruction high in the 
small bowel In acute disease, the hemodynamics may 
deteriorate and the mortality is significant. Most authors 
report a mortality of 10% if operation is performed within 
48 hours from the onset of severe symptoms and as high as 
50% if operation is delayed.** 

In the chronie syndrome, the patient experiences reeur- 
rent episodes of vague upper abdominal discomfort, that 
are exacerbated by meals. Generally, the pain subsides in 
60 to 90 minutes after eating. The patient also may have 
recurrent nausea and occasional vomiting, but the pain 
seems to be the predominant symptom. The alleviation of 
symptoms occurs with the spontaneous reduction of the 
intussusception. Many patients probably have chronie 
recurrent jejunogastric intussusception that is never diag- 
nosed. The chronic form is difficult to diagnose because the 
upper GI series must be performed during the symptomat- 
ic attack for documentation. Many patients with vague 
postgastrectomy complaints may have chronic recurrent 
jejunogastric intussusception that cannot be documented. 

The main pitfall in diagnosis is delay, and the main 
reason for delay is a low index of suspicion. The differen- 
tial diagnosis includes marginal ulcer, pancreatitis, anasto- 
motie leak, and causes of obstruction high in the small 
bowel, such as adhesions, tumor, and retroanastomotic 
hernia." 


Roentgenographic Findings 


Aleman’ has detailed the roentgenographic aspects. 
Although the plain abdominal roentgenogram is usually 
nondiagnostic, the diagnosis can be made from it, A plain 
film of the abdomen shows a scarcity of gas throughout the 
GI tract. In the acute condition when the jejunum. is 
intussuseepted within the gastric lumen, a homogeneous 
mass occasionally can be seen in the upper abdomen—the 
mass being visible only because of the adjacent radiolucen- 
cy of the stomach gas. If necrotic bowel is present, 
intramural gas may be noted. An upper GI study with 
barium or water-soluble contrast material is important for 
confirmation. The upper GI study shows an oval or sau- 
sage-shaped mass within the stomach originating from the 
stoma.” On the surface of the mass are parallel curvilinear 
lines representing contrast material between the valvulae 
conniventes of the jejunal mucosa. 


Treatment 


The management of jejunogastric intussusception must 
be individualized. In general, there is no effective medical 
treatment and all patients with the acute form should 
undergo operation. The surgical options include reduction, 
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resection, revision of the anastomosis, and take-down of 
the anastomosis. Fixation of the jejunum to adjacent 
tissue, mesocolon, colon, or stomach may be added to 
prevent recurrence.” 

If the intussuscepted jejunum is reducible and viable, 
then simple reduction is preformed.” Pushing the mass 
through the stoma site is safer than pulling it from the 
small-bowel side. A gastrotomy may have to be performed 
to accomplish reduction. Whether a gastric resection or 
suture of the small bowel to adjacent tissue (or both) should 
be done to prevent recurrence is controversial. Opponents? 
note that the incidence of recurrence is very slight and that 
to do more in the presence of inflamed tissues is meddle- 
some. Furthermore, the condition may recur despite surgi- 
cal efforts to prevent it. However, most surgeons, includ- 
ing ourselves, believe that fixation or resection can prevent 


: recurrence. 


If the bowel is nonviable, then it must be resected. 
"Whether revision of the gastrojejunostomy should be done 
-concomitantly is dependent on anatomic considerations. 
Some advocate gastric resection after previous gastro- 
enterostomy, if the process has been long-standing and if 
there is some concern about postoperative gastric atony. 
Finally, take-down of the anastomosis should be considered 
if previous simple gastrojejunostomy has been performed. 
If a previous vagotomy was done, a pyloroplasty could be 
fashioned at this time. This decision depends on the 
particular situation, with special attention to the disease 
process involved. In some patients, a Billroth II anastomo- 
. Sis may be converted to a Billroth I type. Again, each 

. Situation must be individualized—no one treatment is the 
best. 


CONCLUSION 


From à review of our experience with postoperative 
jejunogastric intussusception, we make the following con- 
clusions; First, jejunogastric intussusception is a rarely 
diagnosed entity, having been documented at our institu- 
tion in only 16 eases during the past 72 years. Second, 
patients with intussusception generally have had previous 
retrocolie gastrojejunostomy without gastric resection. 
Third, essentially all patients have epigastric pain. This 
may be excruciating, as with the acute type, or be more of a 
nagging discomfort, as with the chronie type. Fourth, 
intussusception of the efferent limb of jejunum is the most 
frequent type. Acute intussusception is almost always of 
the efferent limb type, as was true in 100% of the patients 
with the acute form in our series. Fifth, although recurrent 
symptoms may occur after operation, documented recur- 
rence of the eondition is very rare; there were no recur- 
rences in our series. Sixth, management of jejunogastrie 
intussusception must be individualized. Our study does not 
allow us to make a statement as to the best operative 
procedure. However, surgery is indicated in all patients 
with the aeute type. The chronie type may or may not 
require operative intervention, depending on the severity 
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of the symptoms. Chronic intussusceptions may reduce 
spontaneously, although some become inearcerated and 
lead to the acute syndrome. Seventh, confirming the 
diagnosis at operation is occasionally difficult because of 
spontaneous reduction. Thus, barium studies during a 
symptomatic period are valuable. Finally, jejunogastrie 
intussuseeption is a very difficult condition to diagnose 
clinically, and in our series, there were no cerrect preoper- 
ative clinical bedside diagnoses without the use of roent- 
genograms or gastroscopy. Therefore, one should maintain 
a high mdex of suspicion and consider this diagnostic 
possibility when a patient has abdominal pain, vomiting, 
hematemesis, abdominal mass, or high intestinal obstruc- 
tion after previous gastric surgery. 


Figure I. right, is reproduced with permission from Charboneau.” 


References 


l. Bozzi €: Annotation. Boll Acad Med 3-4:122, 1914, 

2. Lundberg S: Retrograde.Dünndarminvagination nach Gastroenter- 
ostomie. Acta Chir Scand. 54:423-433, 1922. 

3. SBhackman R: Jejunogastrie intussusception. Br J Surg 27:475-480, 
1940. 

4. Reyels WP Jr, Anderson AA: Retrograde jejurogastric intussus- 
ception. Surg Gynecol Obstet 119:1305-1311, 1964. 

5. Davey WW: Retrograde intussusception following Roux-loop anasto- 
mosis in total gastrectomy. Br J Surg 42:102-103, 1954. 

6. Freeman FJ, Bernatz PE, Brown PW Jr: Retrograde intussusception 
after total gastrectomy: Report of a case. Arch Surg 92:586-588, 1966. 

7. Alemen S: Jejuno-gastrie intussusception: A rare complication of the 
operated stomach. Acta Radiol 29:383-395, 1948. 

8. Lawsen EH, Whitener DL: Retrograde jejunogastric intussusception: 
Report of z case, Arch Surg 60:242-246, 1950. 

9. Irons HS, Lipin RJ: Jejuno-gastric intussusception following gastro- 
enterostomy and vagotomy. Ann Surg 141:541-546, 1955. 

10. Alvarez WC, Hinshaw HC: The length of the interval between the 
eating pf food and the appearance of distress caused thereby. Proc Staff 
Meet Mayo Clin 10:103-105, 1935. 

11. Johnson JK: Jejunogastric intussusception: An unusual complication 
of gastroerterostomy. Am Surg 21:359-363, 1955. 

12. Caudell WS, Lee CM Jr: Acute and chronic jejunogastric intussus- 
ception. N Engl J Med 253:635-640, 1955. 

13. Jackman M, Middlemiss JH: Retrograde jejurogastric intussus- 
ception: A review of 10 cases diagnosed radiologically. Br J Surg 49:260-265, 
1961. 

14. McNamara WL: Retrograde jejunogastric intussusception through a 
subtotal gastrectomy. stoma. Ann Surg 120:207-210, 1944. 

15. Palmer ED: Retrograde intussusception at the gastrojejunal stoma: 
Two cases and a bibliography. Am J Dig Dis 21:309-312, 1954. 

16. Douglas WK: Recurrent retrograde gastro-jejunal intussusception. 
Postgrad Med J 30:204-206, 1954. 

17. Sibley WL: Chronic intermittent intussusception through the stoma 
of a previous gastro-enterostomy. Proc Staff Meet Meyo Clin 9:364-365, 
1934. 

18. Jäästeläinen V: Retrograde intussusception after certain gastric 
operations. Ann Chir Gynaecol 5:(suppl):129-135, 1954. 

19. Maye WJ: Complications following gastroenterostomy. Ann Surg 
36:231-244, 1902. 

20. Salen MH, Coffman SE, Postlethwait RW: Retrograde intussus- 
ception at che gastrojejunal stoma. Ann Surg 150:864-871, 1959, 

21. Edwards JL, Aubrey DA: Retrograde jejunogast#ic intussusception: 
Report of 2 cases. Br J Surg 64:111-179, 1977. 

22. Monroe LE, Murry JW: Retrograde jejunogastrie intussusception. 
South Med..J 72:541-544, 1979. 

23. Foster DG: Retrograde jejunogastric intussusception--A rare cause of 
hematemesis: Review of the literature and report of two cases. Arch Surg 
73:1009-1017, 1956. 

24. Charooneau JW: Case of the fall season. Semin Roentgenol 14:263-265, 
1979. 


Jejunogastric intussusception—Waits et al 





OST? EKATIVE Al 





After parenteral narcotics... 


maximum oral potency 


The principal analgesic ingredient, oxy- 
codone, is a semisynthetic narcotic with 
multiple actions qualitatively similar to 
those of morphine. The analgesic effect 
of oxycodone begins within 10 to 15 min- 
utes after oral administration, peaks at 
45 minutes and persists for 3 to 6 hours.* 
Acetaminophen, a non-narcotic analge- 
sic, complements the pain relief pro- 


vided by oxycodone. 


Summary ot Prescribing Information 
Contraindications: Hypersensitivity:t oxycodone or 
acetaminophen 


Warnings: Drug dagendence: Oxycodone can pro- 
duce drug dependence of the morphine type and 
may be abused: Psychic dependence. physicat 
dependence ami^tolerance may develop upon 
repeated administration, prescribe and administer 
with same caution appropriate to other oral narcotic- 
containing medications. Subject to the Federal Con- 
trolled Substances Act. 

Usage in ambulatory patients: Caution patients that 
oxycodone may ifripair mental and/or physical abii- 
ties required for pertormance of potentially hazardous 
lasks such as diving a car or operating machinery. 
interaction with other Central. Nervous System 
depressants: Patente: receiving other narcotic anal- 
gesics,. general anesthetics, phenothiazines, other 
tranquilizers, sedative-hypnotics. or other CNS 
depressants.{incluging alcohol) with TYLOX capsules 
may: exhibit additive CNS depression. When such 
combined therapy is contemplated. the dose of one 
or both agents shold be reduced 

Usage in pregnancy: Safe use not established 
Should not be used in pregnant women unless 
potential benefits outweigh possible hazards 

Usage i children’ Should not be administered to 
children. 


Precautions: Haad injury and increased intracramal 
pressure; The respiratory depressant effects of nar- 
Cotics and their capacity to elevate cerebrospinal fluid 
pressure may be markedly exaggerated in the pres- 
ence of head injury, other intracranial lesions or a 
pre-existing increase in intraca I pressure, Fur- 
thermore, narcotics produce adverse reactions which 
may obscure the clinical course of patients with head 
injuries. 

Acule abdominal conditions: TYLOX capsules o 
other narcotics may obscure the diagnosis or clinical 
Course of acute abdominal conditions: 

Special risk patieris; Administer with caution. to. cer- 
tain patients suchas the elderly cr debilitated. and 
those with severe impairment of hepatic or renal 
function, hypothyroidism, Addison's disease, and 
prostatic hypertrophy or urethral stricture. 


Adverse. Reactions: Most frequent: Lightheaded- 
ness, dizziness, sedation, nausea and vomiting. more 
prominent in ambulatory than ^hon-ambulatory 
patients; some o! these reactions may be alleviated if 
the patient les down, Others: euphoria, dysphoria, 
constipation, skin rash and pruritus 











Dosage and Administration: Dosage should 5e 
adjusted according to severity of pain and response 
of the patient. 3t may occasionally be necessary to 
exceed the usual dosage recommended below in 
cases of more severe pain or in those patients who 
have become tolerant to the analgesic effect of nar- 
Colics. TYLOX capsules are given orally. Usual aduit 
dose is one capsule every 6 hours as needed lor 
pain. 


Drug Interactions: CNS depressant effects may be 
additive with thatot other CNS depressants. See 
Warnings. 

Caution: Federal aw prohibits dispensing without 
prescription 

For information on symptoms: treatment of over- 
dosage, see full prescribing information. 





Full directions tor use should be read before admiris- 
fering or prescribing 








An oxycodone analgesic 








combination without APC 


TYLOX 
CAPSULES 


oxvcodone HCI* 4.5 mg, 
oxycodone terephthalate* 0.38 mg, 
acelaminophen 500 mg 


*Warning: May be habit forming. 


McNeil Laboratories, McNEILAB, Inc., Fort Washington, PA 19034 


© MeN 1980 











Progression of Disease in Conservatively Managed Cases 


Nərman B. Ackerman, MD, PhD; Geoffrey M. Graeber, MD; John Fey, MD 


* A follow-up of patients with portal hypertension who were 
bleeding from enterostomal varices in ileostomies or colostom- 
ies demonstrated the progression of disease and poor progno- 
sis. Repeated episodes of hemorrhage became more frequent, 
liver function deteriorated, and death trom hepatic failure finally 
occurred. The hemorrhagic episodes seemed to contribute to the 
deterioration of the patients' conditions. Portasystemic shunting 
to eliminate enterostomal bleeding should be considered for the 
patient who is an acceptable operative risk. if major surgery is 
contraindicated, local hemostatic measures offer, temporarily, 
palliative alleviation of bleeding, but the ultimate prognosis is 
grave. 

(Arch Surg 115:1454-1455, 1980) 


everal years ago, two of us (G. M. G. and N. B. A.) with 
Ratner reported on three patients with enterostomal 
hemorrhage from their colostomy or ileostomy site as a 
consequence of coexisting portal hypertension. Two of 
these patients were extremely poor operative risks because 
of other severe medical problems, and we believed that 
they could be treated satisfactorily in a corservative 
fashion. The third patient died of liver and renal failure 
prior to the report. Follow-up of the two living patients 
demonstrated the relentless eourse of the liver disease and 
the enterostomal hemorrhage and the extremely poor 
prognosis in these patients after repeated episodes of 
bleeding begin to occur. Suggested treatment of a 
fourth patient with this unusual occurrence of bleeding 
secondary to portal hypertension is discussed. 


REPORT OF CASES 


Case l.-This patient was 55 years old when his case was 
presented in the previous report. He had had ulcerative colitis 
since 1945 and underwent a subtotal colectomy in 1963. A perma- 
nent ileostomy was performed at that time. His rectal stump was 
removed one year later, after which time he was hospitalized on 
numerous occasions because of hemorrhage from his ileostomy. 
Local measures seemed to control the bleeding, although ligation 
of varices was required once. He also had a long history of 
excessive alcohol intake and a diagnosis of cirrhosis had been 
made. 

In August 1974, selective mesenteric angiography demonstrated 
the presence of varices around the ileostomy stoma. These were 
also identified on endoscopie examination of this area. He under- 
went a local revision of the ileostomy. Three months later he bled 
again and the varices were oversewn; when rebleeding occurred 
one day later, the site was ligated. 

Because of his severe liver disease, ankylosing spondylitis, and 
chronic lung disease, he was not an acceptable candidate for 
portasystemic shunt surgery and his condition was managed with 
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local measures. Since that time, he continued to have frequent 
bouts of hemorrhage, with repeated episodes in January, Febru- 
ary, and March 1975. In February, massive ascites was noted and 
the patient required 6 units of whole blood because of his bleeding. 
In Marck 1975, his admission blood pressure was 46/60 mm Hg. His 
serum albumin level was 1.7 g/dL and his serum Bilirubin level was 
4.3 mg/dL. While in the hospital, he had four episodes of bleeding. . 
In July 1975, he had continual bleeding and a repeat of angiogra- 
phy showed a progression of the varices. He was hospitalized in 
August :975 in a confused, disoriented state. He was treated 
vigorously and his condition improved somewhat. However, in 
September 1975 rebleeding occurred again and he was hospitalized 
in a corfused state. His BUN level was 46 mg/dL and his 
hematocrit reading was 18%. The serum albumin value was 1.0 
g/dL. Tbe patient became anurie and died on Sept 30, 1975. No 
postmortem examination was done and death was believed to be 
due to hepatic decompensation and hepatorenal failure. 

Case Z.—This patient was 47 years old when his case was 
discussed in the previous publication. He had had ulcerative colitis 
since 1943 and had a total colectomy and proctectomy in 1960. He 
aiso had had alcoholic cirrhosis for more than ten years. He had his 
first enterostomal hemorrhage in November 1966 and had 
repeated hemorrhages several times in the early 1970s. The 
ileostomy was revised in 1972. In July 1974 he was again 
hospitalized for bleeding and, for the first time, had difficulty 
getting c7oss-matehed for whole blood. He again was treated with 
local compression of the bleeding site. A diagnesis was made in 
November 1974 with the use of selective mesenteric arteriography. 
Previous diagnostic studies including endoscopy of the esophagus, 
stomach, and duodenum, and ileoscopy had not revealed the site of 
bleeding. The mesenteric arteriogram showed several small, 
dilated varices near the ileostomy stoma. 

The pazient also seemed to be an extremely poar operative risk, 
similar tc patient 1, with chronic lung disease, severe cirrhosis, and 
ankylosing spondylitis. It was believed that his condition also 
could be controlled with the use of local measuies. However, he 
continuec to have relentless bleeding in June and August 1976, 
March 1977, and June 1978. In June 1978, the presence of multiple 
antibodies to RBCs made transfusion extremely difficult. He bled 
several times while in the hospital and the varices were oversewn. 
Nonoliguzie acute tubular necrosis developed secondary to a 
transfusien reaction or to prolonged hypotension: In July 1978, he 
had a cardiac arrest as a result of hypoxia and a tracheostomy was 
performed. His condition deteriorated further, and septicemia and 
finally meningitis developed. He died on Aug 27, 1978. 

Postmortem examination revealed cirrhosis, hepatic insufficien- 
ey, acute renal failure, acute bacterial meningitis, hypersplenism, 
and pulmonary edema. 

Case X—The third patient in the previous series was a 60- 
year-old man with cirrhosis who had a divided transverse colosto- 
my in 1968 for obstruction of the large intestines. In December 
1969, he kad three episodes of bleeding from his colostomy and a 
revision of the colostomy was performed with loeal anesthesia. A 
markedly dilated vein resembling a varix at 2. mucocutaneous 
junction was ligated. The patient underwent a progressive down- 
hill course postoperatively and died of hepatic and renal failure on 
the 19th postoperative day. Postmortem examination was not 
performed. 
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inferior mesenteric arteriogram showing colocutaneous varices 
at colostorry stoma. 


Case 4.—AÀ 50-year-old man underwent an abdominoperineal 
resection i& November 1975 for adenocarcinoma of the rectum. 
This proveé to be a Dukes’ C lesion, and there was one lymph node 
positive for cancer. He had, at the time of surgery, moderate 
ascites and. portal hypertension with a cirrhotic liver proven by 
biopsy. The:patient tolerated the operation well and was placed on 
a chemotherapy protocol for the malignancy. 

He did well until May 1976, when he had a brief episode of 
stomal bleeding that required no therapy. In August 1978, he 
again bled from his colostomy and required 3 units of packed 
RBCs. The diagnosis was not recognized at that time, and a 
barium enema x-ray film series revealed diverticuli that were 
believed tobe the cause of the hemorrhage. 

He was admitted to the hospital on Jan 19, 1979, because of a 
recurrence of hemorrhage. The hematocrit reading was 17%. He 
received bleod transfusions and a bleeding site was sutured at the 
colostomy scoma. Results of liver function tests at this time were 
normal. Rebleeding occurred several days later but stopped spon- 
taneously. Superior mesenteric and inferior mesenteric arterio- 
grams denionstrated colocutaneous and gastroesophageal varices 
(Figure). Tae patient's condition improved while he was in the 
hospital. Or- an evaluation of the patient’s overall condition and 
after review of the progressive course of the other patients, a 
portasystemic shunt was advised. The patient was believed to be a 
reasonable operative risk at this time. Unfortunately, he refused 
surgery. 

The patient has done well up to the present time. He was last 
seen in October 1979 and no further bleeding had cecurred. 
However, we anticipate that he again will have bleeding and 
believe tha: elective shunting should be performed while the 
patient is s:ill in reasonably good condition. 


COMMENT 


Reevaluation of the progressive course of the previous 
patients demonstrated the seriousness of the symptoms of 
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enterostomal variceal bleeding. While the individual epi- 
sodes are relatively easy to control, they do recur with 
increasing frequency as the overall disease also progresses. 
In addition, bleeding may occur while the patient is 
sleeping or is otherwise unaware of the hemorrhage, and 
several units of blood replacement may be required once 
the diagnosis is made. These patients often have serious 
liver disease coincident with the episodes of hemorrhage. 

Death in most instances, both in the present series and in 
those reported in the literature, is related to hepatic and 
renal failure? However, continual hemorrhage seems to 
contribute to the death of these patients, as is particularly 
true in case 2. 

Portasystemie shunting would be indicated in these 
patients before deterioration of liver function becomes too 
marked. Unfortunately, the first three patients were 
extremely poor risks at the time that shunting was consid- 
ered. However, Cameron and Fone’ reported successful 
treatment of the enterostomal varices with the use of a 
portacaval shunt, and this would seem to be a reasonable 
course of action for the fourth patient in the series. 

The interrelations between esophageal and enterostomal 
varices are of interest. In none of these patients or in the 
experience of others has esophageal bleeding developed 
while enterostomal varices were present.2*° Although 
enterostomal varices are a serious problem, patients do 
survive multiple episodes of this type of hemorrhage, and 
control of bleeding from this site is much easier than that 
from the esophagus. In one of the cases reported by 
Cameron and Fone,’ bleeding developed from esophageal 
varices two weeks after revision of ileostomy, probably 
before enterostomal varices had a chance to reform. It is 
also of interest that in the experience of Resnick and 
colleagues, enterostomal bleeding did not develop in 
patients who had had portacaval shunts performed before 
the establishment of their colostomies, presumably because 
of successful management of portal hypertension. 

There are several major points that should be empha- 
sized. First, one should be aware of the entity of entero- 
stomal hemorrhage in patients with stomas and portal 
hypertension. It should also be emphasized that liver 
disease can be due to ulcerative colitis itself rather than 
alcoholic cirrhosis. The diagnosis can be confirmed by 
inspection of the stoma and more definitively by selective 
mesenteric angiography. Second, if the patient can tolerate 
major surgery, portasystemic shunting should be consid- 
ered strongly. Third, if shunting is not possible, local 
measures such as pressure, ligation of varices superticially, 
and occasional revision of the stoma are effective palliative 
measures. The ultimate outlook, however, is bleak. 
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| the importance of the 


In patients with serious bacterial infection, the 
choice of antibiotic therapy is usually made on the 
basisof the effectiveness-to-risk ratio. This considera- 
tion is particularly important when an aminoglycoside 
antibiotic is indicated. 

The activity of Nebcin* (tobramycin sulfate, Lilly) 
against a wide range of gram-negative organisms is 
now well known. A review of worldwide literature 
shows "that tobramycin has significant antibacterial 
activity and that it is the most potent of all aminogly- 
cosides against P. aeruginosa. The antibacterial 





activities of tobramycin and gentamicin against mem- serious complicated and recurrent urinary 


bers of the Enterobacteriaceae are comparable, with tract infections 
each agent possessing slightly greater activity than the serious skin, bone, and soft-tissue infections, 
other against selected strains of any species.” including burns 
! Nebcin is indicated in the treatment of caused by susceptible strains of the following 
septicemia microorganisms: Pseudomonas aeruginosa, 


serious lower respiratory infections 
gastrointestinal infections, including 
peritonitis 








Escherichia coli, Proteus sp. (indole-positive and 
indole-negative), Providencia, Klebsiella-Entero- 
bacter-Serratia group, Citrobacter sp., and 
staphylococci, including Staphylococcus aureus 
(coagulase-positive and coagulase-negative). 


The proximal tubule 


The proximal tubule is the site in the 
renal system where aminoglycosides produce 
nephrotoxicity. 

An investigator has studied the urinary 
excretion of alanine aminopeptidase, a principal 
enzyme of the brush-border membrane of the proximal 
tubule? Levels of the enzyme become elevated in the 
urine asa result of toxic lesions in acute tubular necro- 
sis or of inflammatory processes in the kidney, such as 
rejection crisis. In measurements of the effect of amino- 
glycosides (administered for three consecutive days) on the excretion 
of this enzyme by healthy humans, tobramycin appeared to have a 
minimum effect on the brush-border membrane. 

Another investigative team has studied the relationship between 
tissue concentration and toxicity.3 The toxicity of aminoglycosides 
may be related to the degree of their binding to tissue. Hence, 
aminoglycosides that accumulate less may be less nephrotoxic. 

All aminoglycosides are potentially nephrotoxic and ototoxic. 
Therefore, patients should be monitored closely when aminogly- 
cosides are being used. Patients with impaired renal function, the 
elderly, those with underlying disease, those with prior exposure to 
potentially nephrotoxic agents, and those with poor host resistance 
are at special risk. During clinical trials in 3506 patients treated with 
tobramycin, investigators reported drug-related nephrotoxicity in 
1.5 percent (53 patients). 

In view of the effectiveness of Nebcin and the relatively low risk of 
nephrotoxicity, tobramycin can be an appropriate choice for patients 
requiring aminoglycoside therapy. 
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WARNINGS 
Patients treated with Nebcin should be under close clinical Observation, 
because tobramycin and other aminoglycoside antibiotics have an inherent 
potential for causing ototoxicity and nephrotoxicity. 

Both vestibular and auditory ototoxicity can occur. Eighth-nerve impairment 
may develop if patients have preexisting renal damage and if Nebcin is admin- 
istered for longer periods or in higher doses than those recommendec. 

Tobramycin is potentially nephrotoxic. Rena! anc eighth-nerve function 
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cephaloridine, paromomycin, viomycin, polymyxin B, colistin, and vanco- 
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200 mg 5 m 

191 mg 4.75ml 

183 mg 45 ml 

175 mg 4.4 ml 

166 mg 4.2 ml 

158 mg 4 mi 

150 mg 3.75 m! 

P 141 mg 3.5 mi 

80 mg 2 m 133mg 3.3 ml 
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70 mg 1.75 m 116 mg 2.9 mi 
65 mg 1.6 m 108 mg 2.7 ml 
60 mg 1.5 mi 100 mg 2.5 mi 
55 mg 1.4 mi 91 mg 2.25 mi 
50 mg 1.25 ml 83 mg 21 mi 
45 mg ll ml 75 mg 1.9 ml 
40 mg 1 mi 66mg 16 mi 
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Report of Six Cases and a Review 


Abdominal Aortic Surgery 
and Horseshoe Kidney 


“Timothy L. Connelly, MD; William MeKinnon, MD; Robert B. Smith III, MD; Garland D. Perdue, MD 


€ Seventy cases, including the six reported here, of aortic 
operations in patients with horseshoe kidney were reviewed. 
Anomalous renal arteries were encountered in 42 (60%) of these 
patients. We concluded that accurate preoperative diagnosis 
and angiographic delineation of aberrant renal arteries facilitate 
preservation of renal blood supply. When accessory or anoma- 
lous arteries cannot be preserved in situ, they should be reim- 
: planted into the aortic prosthesis. Symphysiotomy may improve 
operative exposure and when necessary is a safe maneuver. 
(Arch Surg 115:1459-1463, 1980) 


he combination of horseshoe kidney and aortie aneu- 

rysmal or occlusive disease presents a diagnostie and 
therapeutic.challenge to the vascular surgeon. Preserva- 
tion of renal blood supply is critical to a successful outcome. 
The cornerstone of appropriate surgical management must 
be accurate preoperative diagnosis coupled with precise 
knowledge of the often anomalous blood supply of the 
horseshoe kidney. 


REPORT OF CASES 


Case 1.—À 71-year-old man was admitted for evaluation of an 
asymptomatic, 10-em abdominal aortie aneurysm. He complained 
of mild, bilateral calf claudication, He had essential hypertension 
that was well controlled. Medical history included gastric ulcer, a 
previous left upper lobectomy for a benign lung tumor, and a right 
nephrolithotomy. 

His blood pressure (BP) was 150/70 mm Hg, his pulse rate, 75 
beats per minute and regular. A grade 3/4 systolic ejection 
murmur was heard over the entire precordium. A 10-cm, nonten- 
der, abdominal aortic aneurysm was palpable. Femoral pulses 
were normal, but there were no palpable pulses below the groin. 

Results of complete blood cell count (CBC) and blood chemistry 
tests were normal. The serum creatinine clearanee was 86 mL/ 
min. Chest roentgenogram showed evidence of chronic obstructive 
pulmonary disease. There were lateral T-wave abnormalities and 
evidence of left ventricular hypertrophy on the ECG. 

Anaortogram demonstrated an infrarenal aortic aneurysm with 
multiple renal arteries originating proximal to the aneurysm and 
supplying the upper poles of a horseshoe kidney (Fig 1). The lower 
poles were supplied by an artery arising with the inferior mesen- 
terie artery from a common trunk off the aneurysm. 

At operation, a horseshoe kidney, with blood supply as outlined 
by the arteriogram, was verified. A thin symphysis was divided 
and oversewn. A button containing the inferior mesenterie artery 
and lower pole renal arteries was taken from the aneurysm. 
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Aneurysmectomy and aortobifemoral reconstruction with reim- 
plantation of the button was done. The upper pole arteries were 
left intact. 

The postoperative course was complicated by mild congestive 
heart failare that was responsive to standard management. The 
patient remains alive and well one year láter. 

Case 2.—À 70-year-old man was referred for treatment of a 5-cm 
aortic aneurysm. He complained of mild, periumbilical pain. His 
previous héalth had been excellent. 

The BP was 140/80 mm Hg and the pulse rate was 74 beats per 
minute and regular. A 5-em, pulsatile, midabdominal mass. was 
present. Femoral pulses were prominent, and small bilateral 
femoral aneurysms were palpable. Pedal pulses were absent. 

Findings for CBC, urinalysis, serum eleetrolytes, and blood 
chemistries were within normal limits. A right bundle-branch 
block was seen on the ECG. Chest x-ray film showed a calcified 
aortic arch. An intravenous pyelogram (IVP) demonstrated. a 
horseshoe kidney. The arteriogram demonstrated two normal 
main renal arteries and identified an accessory right renal artery 
(Fig 1). 

At operation, the patient had infrarenal aortic and bilateral 
common iliac aneurysms. A horseshoe kidney with two normal 
main renal arteries was present. A pair of accessory arteries to the 
narrow symphysis arose from the aneurysm. Symphysiotomy was 
performed to facilitate exposure of the accessory arteries. Aneu- 
rysmectomy and aortoiliae reconstruction with a woven Dacron 
bifurcation graft were done. A button containing the origins of 
the paired, accessory renal arteries was excised from the aneu- 
rysm and reimplanted into the graft. 

The postoperative eourse was uncomplieated, and the patient 
was discharged a week later. He is alive and well six months 
later. 

Cast 3.—A 62-year-old man. was referred for evaluation of 
recurrent calf claudication at 27 m. Five years prior to admission, 
he underwent a left popliteal endarterectomy for similar com- 
plaints. Surgical history also included a left lumbar sympathecto- 
my and a left ureterolithotomy. 

The pulse rate was 80 beats per minute and regular; BP was 
144/84 mm Hg. A 5-cm, pulsatile abdominal aneurysm was pres- 
ent. The right femoral pulse was diminished, and pulses were 
absent beiow the femoral level on the left. 

Results óf a complete laboratory assessment were normal. The 
serum creatinine clearance was 80 mL/min. The ECG showed 
nonspecific changes and a chest x-ray film demonstrated mild 
interstitial fibrosis. An IVP showed a horseshoe kidney. An 
aortogram confirmed the presence of an aortic aneurysm, a left 
hypogastric aneurysm, and a horseshoe kidney. The left popliteal 
artery was occluded (Fig 1). 

At operation, a horseshoe kidney was found, with a renal vein 
draining the symphysis, crossing the aneurysm and joining the 
vena cava: This was ligated and divided. A calyx was entered and 
oversewn. No anomalous renal arteries were found. Aneurysmec- 
tomy and aortobifemoral reconstruction were performed. The 
postoperative course was uncomplicated and the patient remains 
alive and well seven years later. 
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i etion of the common iliac arteries by collateral. A 
horseshoe kidney was seen with paired, normal renal arteries 
above and a single trunk from the aortic bifurcation dividing into 
two accessory arteries to the isthmus of the kidney (Fig 1). 
Findings for CBC, complete blood chemistries, chest roentgeno- 
gram, ECG, and arterial blood gases were within normal limits. 

At operation, the accessory trunk from the aortic bifurcation 
was controlled with a vascular tape, and the aorta was clamped 
below the main renal arteries. An aortoiliac endarterectomy was 
carried out, preserving the renal blood supply. The renal isthmus 
had 20 minutes of ischemic time during the endarterectomy. 

The postoperative course was uncomplicated, and the patient 
was discharged on the tenth postoperative day. He is alive and well 
three years later. 

Case 5.—A 61-year-old man was admitted with a chief complaint 
of progressive claudication in both legs. He had mild hypertension 
and hyperlipidemia. Examination revealed diminished: femoral 
pulses with no palpable pulses below. Both feet were pale and cool 
with diminished capillary refill and marked dependent rubor. 

Results of CBC, biochemical profile, and urinalysis were normal 
except for an elevated triglyceride level. The ECG was normal and 
chest roentgenogram was consistent with chronic obstructive 
pulmonary disease. An arteriogram demonstrated marked aortoil- 
iae atherosclerosis with extension into the common femoral arte- 
ries and bilateral superficial femoral artery occlusion (Fig 1). The 
lower poles of both kidneys were medially rotated and displaced 
inferiorly, suggesting horseshoe kidney. 

At operation, a dense, fibrous band connecting the lateral renal 
masses was identified. No parenchyma was appreciated within 
this band. The band was divided, exposing the diseased aorta. No 
accessory renal arteries:were identified. An aortobifemoral bypass 
and bilateral profundaplasty were done. 

Case 6.—A 60-year-old: man was admitted for evaluation of a 
cyanotic, painful leg. An abdominal aortic aneurysm was palpable. 
An aortogram demonstrated an abdominal aortic aneurysm and a 
horseshoe kidney with normal renal arteries. No accessory arteries 
were identified. 

While undergoing the remainder of his preoperative evaluation, 
he suddenly complained of abdominal pain and became hypoten- 
Sive. An emergency laparotomy was performed, and an anterior 
free rupture:of the aneurysm was found. The aneurysm extended 
well above the renal arteries, and the posterior wall of the aorta 
was eroded (Fig 1) The symphysis of the horseshoe kidney was 
divided to obtain exposure. Adequate control of hemorrhage was 
achieved, büt the patient died of irreversible hemorrhagic shock. 

Cases 7 AND 8.— Two additional patients with concomitant horse- 
Shoe kidney and aortic aneurysms are currently being followed up. 
An aortogram was obtained for one of these patients, and the 
arterial supply to the kidney is depicted in case 7, Fig 1. 

The six patients presented in this report demonstrate several 
important aspects of the diagnosis, management, and natural 
history of horseshoe kidney associated with concomitant athero- 
sclerotic disease of the aorta. Six patients, all men, underwent 
operation; one died at operation of irreversible hemorrhagic shock 
from a ruptured aneurysm. Four patients had aneurysms and two 
had occlusive disease. Bifureation prostheses were inserted in 
four, and aortoiliae endarterectomy was performed in one. 

In all six cases, the diagnosis of horseshoe kidney was made 
‘preoperatively (four by arteriography and two by IVP). Three of 
the six patients had anomalous blood supply to their kidneys (Fig 
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1). Four major renal arteries were found in two cases, and three 
arteries in another. Renal arteries were replanted into an aortic - 
graft on two occasions, whereas an anomalous artery was identi- 
fied and preserved on another. In no instance was renal arterial 
supply sacrificed. A renal vein was ligated and divided in one 
patient without adverse effeet. 

In five of the six cases, symphysiotomy was performed in order 
to gain access to the aorta and thus facilitate the procedure. In one 
instance a:renal calyx was opened and repaired during symphysio- 
tomy. No postoperative complications have occurred that are 
related to-division of the symphysis. 

Two patients had a history of previous urinary calculi, a common 
complication of horseshoe kidneys. The remaining patients had no 
history of urologic problems and were unaware of their anomalous 
kidneys prior to evaluation for vascular disease despite being 54 to 
70 years of age. All five survivors remain alive and well from one 
to six years after operation. 


REVIEW OF LITERATURE 


Seventy. cases, including the six reported here, of aortic 
operation for aneurysm or occlusive disease associated 
with concomitant horseshoe kidney were collected from the 
English literature and analyzed.” Fifty-six of these had 
abdominal aortic aneurysms and 14 had aortoiliac occlusive 
disease. The mean age for patients with aneurysms. was 
61.7 years (range, 39 to 91 years), and for aortoiliac disease 
the mean age was 59.5 years (range, 48 to 73 years). Males 
predominated in both groups (89%). 

The preoperative diagnosis of horseshoe kidney was 
made or "suggested" in 52 of 70 patients (7495). The 
diagnosis was most commonly made from IVP and arteri- 
ography, although occasionally it was made from arteriog- 
raphy alone. An IVP was obtained preoperatively in 51 
patients (73%) and arteriography was performed preopera- 
tively in-42 (60%). 

Arterial blood supply to the horseshoe kidney was 
extremely variable. Forty-two patients of those analyzed 
had at least one anomaly of the renal arteries. The total 
number of renal arteries per patient varied from one to 
seven, Two patients had no major arterial trunks but had 
multiple small vessels from the aorta” (Fig 2). 

The main right renal artery had a normal origin from the 
aorta, above the aneurysm or atheroma, in 53 instances 
(76%). A multiplicity of anomalies existed in the remaining 
cases, ineluding two cases each of two right renal arteries 
from the aorta, a single right renal artery from the 
aneurysm, a right renal artery originating from the right 
iliac artery, a single right renal artery from the aortic 
bifurcation, and multiple small arteries in place of the 
main right renal artery. There was one case of a single 
right renal artery arising from the superior mesenteric 
artery, and one case of a single trunk supplying right and 
left kidneys. Patterns were not recorded in five cases. 

The left main renal artery was similarly normal in origin 
and location in 52 (74%) patients. In three instances each, 
the artery originated from the left iliac artery or from the 
aneurysm itself, or there were two separate left renal 
arteries from the aorta. In two cases, multiple small 
arteries were present but no main left renal artery, and in 
another two cases a single trunk supplied right and left 
kidneys. In one case, the left renal artery had its origin in 
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the low aorta. Patterns were not recorded in four cases. 

Aecessory renal arteries to the isthmus or to other 
portions of renal parenchyma were frequently encountered 
(53%), though 33 (47%) patients had none. Separate vessels 
to the isthmus of the horseshoe were present in 29 patients 
(29%). During operation, nine of these arteries were 
ligated, seven were identified and preserved, and four 
were reimplanted into the aortie prosthesis. Resection or 
division of renal parenchyma was required following liga- 
tion of an accessory artery in three cases. 

Anomalous vessels to other portions of renal parenchyma 
were identified in 11 patients (16%). In four instances these 
were ligated, in four they were identified and preserved, 
and in three they were reimplanted into a graft. In one 
case arterial ligation required resection of the left half of 


the kidney.* In two patients the entire blood supply was ` 


from multiple small arteries. Information was not recorded 
for four patients. A total of 33 patients (47%) had accessory 
renai arteries. 

Fifty-six patients underwent resection of aortic aneu- 
rysms (five for ruptured aneurysms), whereas in another 
five cases the aneurysm was left in situ. Two of these cases 
were deemed unresectable because the entire arterial 
supply consisted of multiple small renal arteries arising 
from the aneurysm.''" The combined operative mortality 
for the entire series was 4.3% and for patients with 
aneurysms it was 5.4%. Two of the three reported deaths 
occurred in patients with ruptured aneurysms." 

Fourteen operations. were performed for aortoiliac 
atherosclerosis. Eleven aortobifemoral and one aortoiliac 
bifurcation grafts were inserted in addition to two aortoil- 
iac endarterectomies. No operative deaths occurred in this 
group. 

Symphysiotomy was performed in 20 patients in order to 
facilitate exposure. Three patients had division or resec- 
tion of renal tissue subsequent to ligation of anomalous 
arteries,'*7**^ In one instance, the isthmus was divided to 
allow external wrapping of an aneurysm.* Division of renal 
tissue was performed in a total of 24 cases, and no 
complications occurred related to this maneuver. 


COMMENT 


Horseshoe.kidney is recognized as one of the more 
common urologie anomalies, probably occurring in approx- 
imately 0.25% of the general population.** It appears more 
frequently in males. Early fusion of the renal blastemas 
(four- to eight-week embryo) prevents normal ascent and 
rotation and hence serves as the embryological basis for 
this anomaly. 

Though the presence of horseshoe kidney frequently 
predisposes one to urologic complications, it may be entire- 
ly asymptomatie and remain silent until incidental discov- 
ery in nearly 30% of patients. The most common compli- 
eations are urinary tract infection, hydronephrosis, and 
stone formation, all of which may be explained by stagna- 
tion of urine in the renal pelvis related to the anatomical 
deformity. Glenn followed up 31 patients who had horse- 
shoe kidney for an average of ten years, and 60% of them 
remained asymptomatic.” 

Though the condition is rather infrequently encoun- 
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No. of Patients 


1 2 3 4 5 6 7 


No. of Renal Arteries per Patient 


Fig 2.—B'ood supply to horseshoe kidney. Two patients had 
multiple small arteries; in five patients, this information was not 
recorded. 


tered, mach has been written about horseshoe kidneys and 
the problems they represent to the vascular surgeon. As 
reflected by the acceptable operative mortality of 4.3% in 
this collected review, the combination of horseshoe kidney 
and aortic atherosclerosis may be managed quite safely. 
Clearly, the first prerequisite to such management is an 
awareness of the presence of the anomalous kidney and, 
therefore, the high likelihood of aberrant blood supply to 
the kidney. 

Routire use of preoperative IVP should lead to an 
accurate diagnosis in a high percentage of cases. Charac- 
teristic findings on IVP include low-lying renal outlines 
close to the vertebral column and renal calices pointing 
posteriorly, except for the lowermost calix, which frequent- 
ly points medially and may project across the vertebral 
eolumn. The ureter appears to originate high off the renal 
pelvis ard then erosses a midline mass, the symphysis, 
before deviating medially and entering the pelvis.” 

Selective use of preoperative arteriography when an IVP 
suggests renal anomaly should further increase the yield of 
accurate diagnoses and may occasionally be helpful in 
identifying associated renal artery stenosis. A diagnosis of 
horseshoe kidney made on the IVP is an absolute indication 
for angicgraphy if aortic surgery is contemplated. 

Once tae diagnosis of horseshoe kidney is established, 
one shou:d suspect variation from the normal renal blood 
supply. Again, aortography should be most helpful in 
delineating aberrant renal arteries and planning the pro- 
prosed operation. This review found that 42 (6095) of the 
patients nad at least one anomaly of the renal arteries. In 
an autopsy study of 139 patients with horseshoe kidneys, 
Papin found that two thirds of these patients had three to 
five rena. arteries and 15% had more than five. Only 20% 
had two renal arteries. © 

Seldom are the renal veins problematic, though they too 
are frequently aberrant. They commonly may be easily 
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retracted to allow adequate exposure. Infrequently, a renal 
vein may require division and ligation as in one case 
reported herein. 

The rena pelvis and ureters may be vulnerable to 
surgical trauma because of their location, especially if the 
surgeon is unaware of the horseshoe anomaly. Fusion of 
the renal blastemas in the embryo prior to migration and 
rotation leaves the collecting system anterior to the vascu- 
lature. The ureters characteristically cross the symphysis 
anteriorly aad lie more medially then usual. This report 
details one ease in which a renal calix was openéd and 
repaired without adverse consequences. Inadvertent ure- 
teral trauma was not encountered in this review, but an 
accessory ubeter from the symphysis was divided and 
ligated in one instance. 

Careful dissection during the course of operation cannot 
be overemphasized. Frequently, aberrant renal vessels 
were encountered that on occasion were not seen on the 
arteriogram. When such vessels are encountered, they 
should be preserved, unless judged to be of no importance. 
Such a judgment may be substantiated by trial occlusion of 
the vessel while observing the renal parenchyma for 
serious ischemia. When an accessory renal artery is ligated, 
it may infrequently be necessary to resect ischemic renal 
tissue, especially if the sole arterial supply to the isthmus 
has been sacrificed. 






Most often it is necessary, or at least prudent, to 
preserve an accessory artery or to revaseularize it after the 
graft has been inserted. The technique of excising a button 
of aorta containing the orifice of the renal artery and 
reimplanting this into the graft has been most frequently : 
employed. ORG 

Symphysiotomy was performed in 23 (34%) of the cases - 
reviewed. No complications have occurred related to divi- 
sion of the symphysis, despite the theoretical objections 
proposed by many authors.” +° Persistent urinary tract 
infection has been reported to occur in 13% of patients with’ 
horseshoe kidney. Appropriate preoperative screening 
and routine use of prophylactic antibiotics should reduce. 
concern about graft contamination subsequent to division 
of renal substance. If arterial blood supply is preserved, 
postoperative renal necrosis and urine leaks should not 
occur; none were encountered in this review. Rarely, a 
portion of the renal collecting system may be- divided 
during symphysiotomy; however, it should be readily 
apparent and can then be repaired without difficulty. 

The authors do not recommend routine symphysiotomy 
but do not hesitate to advise the division of the symphysis 
when it facilitates the operation. Fuller has recommended 
intra-arterial injection of indigotindisulfonate sodium to 
delineate the blood supply to the isthmus, and symphysio- 
tomy is then performed along the line of demarcation.” 
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Its all recorded in black and white 


DATA IN 4950 INSOMNIA PATIENTS SUPPORT ELEC 





Clinical studies prove 
efficacy of 
Dalmane 

(flurazepam HCl/Roche) 


Dalmane efficacy was demonstrated in 18 clinical 
studies. These included paired-night, double-blind 
crossover, double-blind comparison and pat ent 
preference studies.! 
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Efficacy proved 

in postsurgical patients 

with insomnia? 

In two separate clinical studies of hospitalized 
patients, most of whom were convalescing from sur- 
gery, Dalmane (flurazepam HCI/Roche) reduced sleep 
induction time, reduced the number of nighttime 
awakenings and extended total sleep time. Fifty-four 


patients were given Dalmane; 55, placebo, according 
to a couble-blind, randomized protocol. 


Efficacy from the first 
night of use^5 


Dalmane (flurazepam HCI/Roche) proved 
effective during medication nights 1-3 
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*p< 0.61 z 
Results shown represent reduction, in minutes, of total time spent awake. 
Adapted from Kales A, et al: Clin Pharmacol Ther 19:576-583, May 1976 


In these sleep research laboratory studies, patients 
taking Dalmane fell asleep faster, had fewer nighttime 
awakenings and slept longer. 

















PLUS THESE IMPORTANT 
SAFETY FEATURES: 


Does not significantly 

influence the results 

. of many commonly 
ordered laboratory: tests" 


Both in vitro and in vivo studies have shown that 
Dalmane generally does not interfere with many 
common laboratory tests. Included among these are 
triglycerides, uric acid, glucose, SGOT, alkaline phos- 
phatase and total protein, Rare occurrences of SGOT, 
SGPT and alkaline phosphatase elevations have been 
noted due to pharmacological effects. (See Adverse 
Reactions section of complete product information.) 


Proven not to alter the effect 
of chronic warfarin therapy *? 


Studies have demonstrated that patients concur ently 
on Dalmane (flurazepam HCI/Roche) and chronic war- 
farin therapy show no unacceptabl e fluctuation in 
prothrombin time. 


Patients receiving Dalmane should be cautioned about 
possible combined effects with alcohol and other 
CNS depressants. Patients should also be cautioned 
against hazardous occupations requiring complete 
mental alertness, such as operating machinery or 
driving a motor vehicle shortly after ingesting the drug. 


OBJECTIVE FINDINGS' 


Well tolerated 


in most patients® | 
Astudy of 2542 hospitalized patients with insomnia, 
42.7% of whom were 60 years of age or over, showed 
unwanted effects attributable to Dalmane in only 3.1% 
of the total patient population. These unwanted effects 
were more frequent with increased dosage and age. 
None, however, were considered serious by attending 
physicians. 
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Protocol for insomnia 
management 


CJ Treat physical and/or psychological factors that 


| may underlie an inability to sleep. 


L1 Thoroughly question and evaluate new patients 


: who specifically request sleep medications. 


C Consider other medications the patient may ke 
taking (including alcoholic beverages) and be aware of 
possible drug interactions. 


O Select a sleep medication with objectively docu- 
mented proof of efficacy and a wide margin of sefety. 


O Initiate treatment at the lowest effective dose for 
the period of time deemed necessary to achieve 3 
reasonable therapeutic goal. 


CJ Monitor response to therapy and, based upon 
patient reassessment, determine need for continuing 
mecication on an individual basis. 


O Advise patients who ingest alcoholic beverages or 
other CNS depressants against doing so while on sleep 
medication. CNS stimulants such as caffeine shculd 
also be discontinued. 


[ Caution patients against engaging in hazardous 
occupations requiring complete mental alertness such 
asoperating machinery or driving a motor vehicle 
shortly after ingesting the drug. In addition, as with 

all CNS depressants, patients may have reduced motor 
performance while on hypnotic therapy and should 

be advised accordingly. 

C Avoid prescribing for suicidal or dependency-orone 
individuals whose histories indicate an inability to 
handle any psychoactive substances including 
alcchol. 

Now available from Roche — important guidance which you 
may give to your patients with insomnia. 

Just complete and mail the form below. 


que o ho m m Gc RR CAO RR me e GER ee UAM GU S Ro y 


Roche Products Inc. 
One Broad Avenue 
Fairview, New Jersey 07022 


t would like to receive information concerning 
guidance about insomnia for my patients. 


Name 
Address 


City. 





s Staten o O, 


DA-8T 


loe s ee um um am m om am ae e e e n u m m m m ol 
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One 15-mg capsule h.s.— recommended initial dosage 
for elderly or debilitated patients. 

One 32-mg capsule h.s.— usual adult dosage 

(15 mg may suffice in some patients). 


Before prescribing, please consult complete product informa- 
tion, a summary of which follows: 
Indications: Effective in all types of insomnia characterized by 
difficulty in falling asleep, frequent nocturnal awakenings and/or 
early morning awakening; in patients with recurring insomnia or 
poor sleeping habits; in acute or chronic medical situations re- 
quiring restful steep. Objective sleep laboratory data have shown 
effectiveness for at least 28 consecutive nights of administration. 
Since insomnia is often transient and intermittent, prolonged 
administration is generally not necessary or recommended. 
Contraindications: Known hypersensitivity to flurazepam HCI. 
Warnings: Caution patients about possible combined effects with 
alcohol and other CNS depressants. Caution against hazardous 
occupations requiring complete mental alertness (e.g., operating 
machinery, driving). 

Usage in Pregnancy: Several studies of minor tranquilizers 

(chlorciazepoxide, diazepam, and meprobamate) suggest 

increased risk of congenital malformations during the first 

trimester of pregnancy. Dalmane, a benzodiazepine, has 

not been studied adequately to determine whether it may 

be asseciated with such an increased risk. Because use 

of these drugs is rarely a matter of urgency, their use 

duringthis period should almost always be avoided. Con- 

sider possibility of pregnancy when instituting therapy; 

advisepatients to discuss therapy if they intend to or 

do become pregnant. 
Not recorrmended for use in persons under 15 years of age. 
Though pt-ysical and psychological dependence have not been 
reported on recommended doses, use caution in administering to 
addiction-2rone individuals or those who might increase dosage. 
Precautions: In elderly and debilitated patients, it is recom- 
mended that the dosage be limited to 15 mg to reduce risk of 
oversedation, dizziness, confusion and/or ataxia. Consider poten- 
tial additive effects with other hypnotics or CNS depressants. 
Employ usual precautions in patients who are severely depressed, 
or with latent depression or suicidal tendencies, or with impaired 
renal or hepatic function. Periodic blood counts and liver and 
kidney function tests are advised during repeated therapy. 
Adverse Reactions: Dizziness, drowsiness, lightheadedness, 
staggering. ataxia and falling have occurred, particularly in elderly 
or debilitazed patients. Severe sedation, lethargy, disorientation 
and coma, probably indicative of drug intolerance or overdosage, 
have been reported. Also reported: headache, heartburn, upset 
stomach, nausea, vomiting, diarrhea, constipation, Gl pain, ner- 
vousness, talkativeness, apprehension, irritability; weakness, 
palpitatior s, chest pains, body and joint pains.anc GU complaints. 
There have also been rare occurrences of leukopenia, granulo- 
cytopenia, sweating, flushes, difficulty in focusing, blurred vision, 
burning eyes, faintness, hypotension, shortness of breath, 
pruritus, s«in rash, dry mouth, bitter taste, excessive salivation, 
anorexia, euphoria, depression, slurred speech, confusion, rest- 
lessness, Fallucinations, paradoxical reactions, e.g., excitement, 
stimulation and hyperactivity, and elevated SGOT, SGPT, total and 
direct bilipubins and alkaline phosphatase. 
Dosage: Irdividualize for maximum beneficial effect. 
Aduits: 30 mg usual dosage; 15 mg may suffice in some patients. 
Elderly or debilitated patients: 15 mg recommended initially 
until respcnse is determined. 
Supplied: Capsules containing 15 mg or 30 mg flurazepam HCI, 
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Manati, Puerto Rico 00701 
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Polytetrafluoroethylene Graft Aneurysms 


A Report of Five Aneurysms 


Lester L. Mohr, MD, Louis L. Smith, MD 


è True aneurysms have developed in nonreinforced, expanded 
polytetratluoroethylene (PTFE). We report our experience in 
arterial reconstructions with PTFE in the legs of patients having 
symptomatic occlusive disease. Fifty-four femoropopliteal or 
femorotibial bypass operations were. performed in 51 patients 
between January 1975 and December 1976. An unsuitable 
saphenous vein for a vascular conduit was found in 14 patients, 
and reconstruction was done with PTFE (IMPRA-graft). Two of 
the 14 PTFE grafts were composite and used a segment of 
saphenous vein. Aneurysmal dilation developed in five PTFE 
grafts (36%) in four patients three to 36 months following 
placement. Nonreinforced PTFE conduits as manufactured dur- 
ing 1975 and 1976 are unsatisfactory for use as limb arterial 
bypass grafts because of the high incidence of aneurysmal 
change. Those that are implanted must be followed up indefi- 
nitely because of late aneurysmal formation and rupture. Newer 
PTFE graft modifications should be used with caution. 

(Arch Surg 115:1467-1470, 1980) 


tigen polytetrafluoroethylene (PTFE) vaseular 
A4 grafts have been used in a variety of arterial and 
venous locations since their relatively recent introduction. 
An important application of this type of graft has been for 
femoropopliteal bypass in persons who lack a satisfactory 
saphenous vein. 

In 1975, we began using these nonreinforced, expanded 
PTFE grafts (supplied by IMPRA, Ine) in the femoropop- 
liteal location. During a two-year period, 1975. through 
1976, 54 femoropopliteal or femorotibial bypass grafts 
were done in 51 patients with ischemic lower extremities. 
In 14 of 54 bypasses (26%), the saphenous vein was absent 
or unsuitable as a vascular conduit and PTFE graft was 
used alone (12) or as a composite (two). 

Aneurysmal dilation developed- in five of the PTFE 
grafts (86%) in four patients three to 30 months following 
placement. 


REPORT OF CASES 


Cask 1.—A 72-year-old man had a two-year history of progres- 
sive intermittent claudication in the right calf. Exercise tolerance 
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had decreased to 30 m of walking. Angiography demonstrated 
occlusion of the right superficial femoral artery with severe 
arteriosclerotic occlusive disease-in the runoff. vessels. 

Right common femoral endarterectomy, profundoplasty, and 
femoropopliteal bypass graft were performed on May 28, 1975. A 
6-mm nonreinforced PTFE graft was used because the saphenous 
vein was tcó small. Wound erythema and an elevated temperature 
developed postoperatively. Antibiotics were given despite nega- 
tive blood and wound cultures. All wound inflammation subsided 
and claudication was relieved completely. Enlargement of the 
proximal two thirds of the femoropopliteal bypass graft was 
noticed in early 1978. Three years after implantation, the graft 
had expanded to 7 cm in greatest diameter (Fig 1). The aneurys- 





Fig 1.—Angiogram showing large aneurysm of proximal expanded 
polytetrafluoroethylene femoropopliteal bypass graft (case 1). 
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mal portion of the PTFE graft was excised on May 12, 1978, anda 
Dacron graft was used for replacement. 

Case 2.-A 61-year-old man had gradual onset cf bilateral 
intermittent claudication that was worse in the right leg. Exercise 
tolerance during the preceding three months was only 100 m. 





Fig 2.—Excised aneurysmal nonreinforced expanded polytetra- 
fluoroethylene graft (case 2). This graft wall (arrows), concentric 
mural thrombus, and central lumen can be seen on cross 
section. 


Thirty years previously the patient had experienced throm bophle- 
bitis of the right leg and subsequently had an enlarged lymphad- 
ematous right lower extremity. Angiography revealed complete 
occlusion of the right superficial femoral artery and 95% stenosis 
of the left superficial femoral artery. 

On Dee 12, 1975, a right femoropopliteal bypass graft was done 
using a 3-mm nonreinforced PTFE graft. The right saphenous 
vein was the main venous channel from the leg &nd was not used. 
The posterior tibial pulse was restored. Prophylactic antibiotic 
coverage was extended because of moderate incisional erythema, 
which subsequently cleared. 

Claudization was relieved on the right side, but symptoms on the 
left were unmasked; therefore, a left femoropopliteal bypass graft 
was performed on March 11, 1976. The saphenous vein was 
inadequzte because of small size, and a 6-mm PTFE graft was 
substituted. Moderate wound erythema with small amounts of 
clear drainage developed in the first three postoperative days. 
Cultures were negative; however, antibiotic coverage was pro- 
vided and all wounds healed well. Pedal pulses were present and 
claudication disappeared. Six months later (Sept 17) tenderness, 
swelling and erythema developed along the left femoropopliteal 
graft. In spite of lack of fever and negative blood cultures, a graft 
infectior was suspected. The left femoropopliteal bypass was 
removed. The graft was densely adherent to the surrounding 
tissue. There was no purulent material present, but the graft 
diamete^ was twice as large as it had been on implantation. 
Multiple cultures of wounds and grafts revealed scant growth of 





Fig 3.—True aneurysm of proximal portion of expanded polytetra- 
fluoroethyiene femoropopliteal bypass graft (case 4). 
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Fig 4.—Pseudoaneurysm resulting from linear expanded polyte- 
trafluotoethylene graft tear proximal to popliteal anastomosis 
(case <). 
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i that was believed to represent possible contami- 
‘weeks later an 8-mm Dacron left femoropopliteal 
bypass graft restored pulsatile circulation and remains function- 
implication two years later. 
60-year-old woman had a three-year history of lower 
"ity symptoms, including intermittent elaudieation and 
more recently pain and discoloration of the left foot. She had had a 
left lumbar sympathectomy and an aortoiliae and renal artery 
reconstruction. Angiography indicated a 95% stenosis of the left 
‘superficial femoral artery and 99% stenosis of the proximal left 
popliteal artery. On Feb 18, 1976, a left femoropopliteal bypass 
graft was placed with a 6-mm nonreinforeed PTFE graft because 
part of the saphenous vein had been. surgically removed. Pedal 
pulses remained absent, but all symptoms were relieved on the left 
side. 

Within three months after the left bypass was placed, graft 
pulsations became prominent. The graft progressively dilated 
during the three years following insertion. On May 25, 1979, the 
aneurysmal PTFE graft was removed and replaced by.a rein- 
forced PTFE graft (Gore-Tex). The aneurysmal graft was found 
to have expanded to 16 mm throughout; except for one area that 
had dilated to 22 mm in diameter (Fig 2). 

Case 4,— A 60-year-old man with severe generalized arterioscle- 
rosis obliterans had an eight-month history of intermittent clau- 
dication involving the right foot and calf and increasing in 
severity with occasional rest pain. Angiography revealed: origin 
oeclusion of the right superficial femoral and anterior tibial 
arteries. On May 14, 1976, a right femoropopliteal bypass graft 
was placed with a 6-mm nonreinforced PTFE graft because of the 
small caliber of the right saphenous vein. An excellent posterior 
tibial pulse was present following the operation. Minimal erythe- 
ma of the wounds cleared quickly. Symptoms in the right lower 
extremity were completely relieved. After gardening, the patient 
noted discomfort and slight swelling over the medial side of the 
right knee. Examination showed pulsatile masses in the groin and 
medial knee, Angiography revealed aneurysmal graft changes 
(Fig 3 and 4); Operation on Nov 10, 1978, revealed a 4 x 5-em graft 
aneurysm in the femoral area, a 3-em pseudoaneurysm from a 
linear graft rupture near but not involving the popliteal anasto- 
mosis, and a 50% increase in the diameter of the entire PTFE 
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Fig 5.—Operative findings showing diffuse dilation of expanded 
polytetratluoroethylene (PTFE) graft, large proximal true graft 
aneurysm, and distal pseudoaneurysm from linear graft tear 
(case 4). 
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graft (Fig5). The PTFE graft, including aneurysms, was removed 
and replaced with a Daeron graft. There were no postoperative 
complications. 


COMMENT 


All four cases are similar; however, identification of 
graft dilation varied from three to 36 months following 
implantation. Cases 1 and 2 were initially considered 
possible graft infections, but the inflammatory reaction 
was probably secondary to the close proximity of the 
expanding aneurysm to skin. The single positive culture of 
scant growth in ease 2 is more consistent with contamina- 
tion, sincé no other evidence of infection was encountered 
on graft removal. The remaining aneurysmal graft in the 
opposite extremity of case 2 has not been removed but is 
being followed closely. 

The most recently removed graft is the aneurysm of case 
3, which was removed in May 1979, This graft had been 
implanted three years before, suggesting that only long- 
term follow-up will identify nonreinforeed PTFE aneu- 
rysms. 

Case 4 is of particular interest because of several mani- 
festations of loss of graft integrity: diffuse dilation of the 
entire graft, massive dilation in the proximal graft, and 
the pseudoaneurysm, not associated with the distal anasto- 
mosis, resulting from a linear tear. 

Fifty-four femoropopliteal or femorotibial bypasses 
were performed in 51 patients during this study. There 
were 47 femoropopliteal and seven femorotibial bypass 
grafts. Saphenous vein is the graft material of choice and 
was used in 39 bypasses. When saphenous vein was absent 
or unsuitable then nonreinforeed PTFE was used for the 
total graft (12 cases) or as part of a composite with vein 
(two cases). One graft was placed with an external Dacron 
velour graft. 

The major complication in the 14 nonreinforeed PTFE 
grafts was the development of aneurysmal dilation in five 
of them (36%). Four grafts were occluded by one year after 
implantation (29%). One patient died of a myocardial 
infarction three weeks after surgery. 

Results with saphenous vein graft were far better, even 
though the patients were similàr except for the suitability 
of their saphenous vein for grafting. No aneurysms have 
developed.in the saphenous bypass grafts and 37 (95%) 
were patent one year after implantation. 

Arterial homografts and nylon. prosthesis were aban- 
doned because of loss of strength and aneurysm forma- 
tion.' Aneurysmal transformation has developed both early 
and late in certain types of Dacron grafts.’* Bovine 
heterografts have been largely abandoned, except for 
hemodialysis access, because of lack of long-term struetur- 
al integrity and the development of aneurysmal change.'^ 
The Sparks’ mandril grafts had a 20% incidence of aneu- 
rysm formation due to Daeron fiber separation? The 
formation. of multiple vascular aneurysms has been 
reported even in a Dacron velour graft.” 

The loss of tensile strength and aneurysm formation in 
such a wide variety of materials underscores the problems 
that face the vascular surgeons and graft developers and 
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manufacturers. Because of problems with handling quali- 
ties, patency, strength, and graft-host reactivity, the 
search for the ideal graft continues. 

Since Soyer and associates first reported its use in 1972," 
expanded PTFE has been used in a wide variety of 
experimental and clinieal applications in both tke arterial 
and venous systems. Expanded PTFE grafts were used 
initially for femoropopliteal bypass grafts in patients with 
absent or inadequate saphenous veins. Early patency rates 
were good. (Expanded PTFE grafts became widely 
available from W. L. Gore and Associates, Inc [Gore-Tex] 
and IMPRA, Inc [IMPRA-graft].) 

Campbell and associates, in their early clinical work with 
expanded PTFE (Gore-Tex), reported the development of 
four aneurysms in more than 50 nonreinforced grafts. 
Three of the four aneurysms developed in 8- to 6-mm 
tapered grafts." This manufacturer subsequently rein- 
forced the expanded PTFE grafts with a circumferential 
outer layer in 1975.* No further aneurysms have been 
reported in the reinforced grafts. Although follow-up time 
is short. This reinforcement results in slower fibroblastic 
ingrowth. 

Our initial experience with nonreinforced PTFE (IM- 
PRA) was not encouraging. Five aneurysms developed in 
14 at-risk grafts, for a 36% incidence. Four of these 
aneurysmal grafts have been removed and the fifth is 
under close observation. The remaining nonaneurysmal 
grafts also are being closely followed up. 

Roberts and associates reported a case of aneurysm 
formation in an 8-mm, nonreinforced PTFE graft, a case 


similar to ours. Baker reports graft dilations have 
occurrec in eight nonreinforced PTFE grafts, seven in 
straight-bore grafts and one in a tapered graft.” 

Nonreinforced PTFE graft (IMPRA) wall thickness was 
increased by 50% from 0.5 to 0.75 mm in 1977, accordi ng to 
the manufacturer. No aneurysm formation has been 
reportec in the modified graft; however, our experience 
indicates that aneurysmal transformation may not become 
apparent for several years. Whether thickening the wall of 
the PTFE graft prevents or merely delays the formation of 
aneurysms can be only answered by longer follow-up. 

We abandoned the use of the original nonreinforced 
PTFE graft (IMPRA) in late 1976, because our experience 
indicated that it was unsuitable for femoropopliteal bypass 
grafts. We have subsequently cautiously used the rein- 
forced PTFE (Gore-Tex) in selected cases and have not 
observed aneurysmal formation during a short follow-up 
period. We have no experience with the thicker-walled 
PTFE grafts. 

The cases presented herein indicate that nonreinforced 
PTFE grafts manufactured prior to 1977 are not suitable 
for human implantation. Those already in use must be 
followed up indefinitely for late aneurysmal change and 
rupture. Newer modifications must be used with caution 
and long-term follow-up before their ultimate place in 
clinical vaseular surgery is determined and their safety 
assured. The utmost care must be maintained for the 
development of new vascular materials, for adequate labo- 
ratory testing, and for sufficient quality control of the 
finished product to assure safe use. 
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Editorial Commen: 


This report emphasizes the difficulties with products that reach 
the marketplace before adequate testing has beer. done. The 
history of vascular surgery in the last 25 years is replete with 

examples: Nylon grafts were marketed early and were used until 
their nonsuitability was evident. Various suture materials have 
been marketed without testing and have failed after being used in 
human subjects. 

Nonreinforced PTFE grafts provide another example of enthu- 
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siasm’s overruling the need for complete testing. The use of 
materia:s for arterial replacement must meet standards that will 
ensure che patient's safety and circumvent any liability to the 
surgeon. The rush to market products that seem to have superior 
characteristics over existing products must be tempered with care 
on the part of the surgeon. 


WiLLiAM J. Fry, MD 
Dallas 


Graft Aneurysms—Mohr & Smith 
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Outcome of Operations 


for Upper Gastrointestinal Tract Bleeding 


An Update 


Steven C; Elerding, MD; Ernest E. Moore, MD; John R: Wolz, MD; Lawrence W. Norton, MD 


* The outcome of operations for upper gastrointestinal tract 
bleeding during a six-year period was compared with that of the 
previous four years, in which indications for operation and 
guidelines for surgical procedures were similar. Between 1973 
and 1978, 392 patients were hospitalized tor hemorrhage. Endos- 
copy diagnosed a bleeding lesion in 92% of 234 patients studied. 

“Of 75 patients (19%) who required operation tor uncontrollable 
hemorrhage, 20 (27%) died and two (3%) rebled postoperatively. 
. Most deaths (80%) were caused by esophageal variceal bleed- 
"ing. Among 47 patients with nonvariceal hemorrhage, mortality 
was only 9%. No patient with stress ulcer bleeding was encoun- 
tered. Compared with our 1969 to 1972 experience, the present 
study shows no improvement in overall mortality. Rebleeding 
was less frequent than earlier. The most significant differences 
in outcome were decreased mortality in alcoholic gastritis 
patients, no deaths from stress. ulcer, and increased mortality 
after portosystemic shunting. Endoscopy, used frequently from 
1973 to 1978, helped to improve preoperative diagnostic rates 
(85%. vs 65%). Combined with innovations in nonoperative 
treatment, such as infusion of vasopressin, it did not appear to 
decrease the proportion of patients requiring operation. 
(Arch Surg 115:1473-1477, 1980) 


T pper gastrointestinal (GI) tract bleeding accounts for 

— 176 to 2% of adult admissions to urban hospitals.' 
Despite improvements in nonoperative management, a 
large number of patients require surgical control of hemor- 
rhage. However, rates of mortality and rebleeding after 
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operative intervention might be expected to improve. as 
newer diagnostic and therapeutic tools are applied.** 

We review a six-year experience in the operative treat». = 
ment of upper GI tract hemorrhage and compare it toan 
earlier four-year study! in terms of outcome of operations, 
the influence of newer diagnostie and treatment tech- 
niques, and changes in the cause of hemorrhage. 


PATIENTS AND METHODS 


During the six years, 1973 through 1978, 392 patients with upper 
GI tract bleeding were admitted to the Denver Genera! Hospital. 
Mean age was 45 years, with a range of 7 to 98 years of age 
(Figure). Male patients outnumbered female patients three tó one. 
Recent alcohol ingestion preceded the bleeding episode in 231 
(59%), and previous bleeding had occurred in 145 (37%). Esophageal 
varices or peptic uleer disease were diagnosed previously.in 51 
(18%) and in 63 (16%), respectively. A history of steroid or 
salicylate ingestion was obtained in 51 (13%). 


-Diagnosis 


Fiberoptie gastroduodenostomy was utilized in 234 patients . 
(60%) after lavage had evacuated blood clots from the stomach and 
the rate of bleeding had slowed. A bleeding site was identified in” 
92% of patients studied. Selective angiography was used in only 19. 
patients (5%), with a diagnostie aceuracy of 76%. Barium roentgen- 
ography was performed in 220 patients (56%) after bleeding 
stopped. A lesion in the upper GI tract was discovered in 79 
(36%). l 


Causes of Bleeding 


The site of bleeding was identified in 319 (81%) of 392 patients. 
Hemorrhage caused by gastritis was diagnosed in 122 (81%). 
Duodenal ulcer was the cause of bleeding in 59 (15%) and gastric 
ulcer was the cause in 47 (12%). Esophageal varices bled in 51 
patients (21%); Mallory-Weiss tears in 16 (475); and esophagitis in 
20 (5%). The cause of bleeding was not determined in 78 patients 
(1955). 
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Number of Patients 


Age (Years) 


Ages of patients admitted to Denver General Hospital because of 
acute upper gastrointestinal bleeding from 1973 to 1978. 


Nonoperative Management 


. [nitial treatment of most patients consisted of iced sal.ne lavage 
“via a large-bore gastric tube and fluid resuscitation with a 
crystalloid solution. Blood was transfused immediately if systolic 
blood pressure fell below 90 mm Hg, if the hematocrit reading was 
less than 30%, or if more than a liter of blood was obviously lost. 
Lavage was used in 341 patients (87%), with initial suecess in 
arresting hemorrhage in 303 (89%). Rebleeding occurred in 71 
(2395) and was again controlled with additional irrigation of 36% of 
these patients. Thus, bleeding was managed successfully by saline 
lavage alone in. 76% of the patients in whom it was employed. 
Antacid lavage was used in 17 cases, with complete success in all. 
Cimetidine was given to 19 patients during the final months of the 
; review period, with cessation of hemorrhage in 14 (72%). None of 
- these patients rebled. 

Vasopressin, 9.2 to 0.4 units/min, was infused through a selec- 
tively placed intra-arterial catheter in 25 patients. Bleeding 
stopped within 90 minutes of infusion in 14 (56%). Of 11 patients 
bleeding from esophageal varices, six had contro! without rebleed- 
ing until discharge (four) or death of liver failure (two). Three 
patients with gastric ulcers responded to infusion. Vasopressin 
was given intravenously, 0.2 to 0.4 units/min to 14 patients 
bleeding from gastritis (seven), varices (five), gastric ulcer (one), 
or Mallory-Weiss tear (one). Control was achieved in one patient 
each with gastritis, varices, gastric ulcer, and Mallory-Weiss 
tear. 

A Sengstaken-Blakemore tube was inserted in 21 patients with 
variceal hemorrhage. Initial control oceurred in 15 (71%). Ten of 
these patients rebled and four were again controlled with reinfla- 
tion of the balloon, Thus, balloon tamponade was effect:ve in nine 
(43%) of the 21 patients so. treated. 

The success of nonoperative treatment in arresting hemorrhage 
from specific lesions is as follows: control of hemorrhage from 
. gastritis, 111 (91%) of 122 patients; gastrie ulcers, 34 (72%); 
duodenal ulcers, 34 (58%); Mallory-Weiss tears, 15 (94%), esopha- 
gitis, 17 (85%); and esophageal varices, 23 (46%). 

In the period 1973 to 1978, 53 (14%) of 392 patients admitted with 
upper GI tract bleeding died. Thirty-three (10%) of 317 patients 
` treated with medical therapy alone died. 


Operative Management 


Of 392 patients hospitalized for upper GI tract bleeding, 75 (19%) 
required laparotomy for uncontrollable he morrhage. Indications 
for operation were (1) transfusion of whole blood exceeding 25 dL 
in the first 24 hours, (2) transfusion exceeding 15 dL in the second 
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24 hours, er (3) rebleeding after 24 hours of nonoperative thera- 
py. 

The average age of patients undergoing operation was 51 years 
(range, 15 to 89 years). The male-female ratio was approximately 
3:1. In 11 patients (15%), a preoperative diagnosis of the cause of 
bleeding was not known. 

The causes of upper GI tract hemorrhage among 75 patients 
undergoing operation are summarized in Table 1. Benign peptic 
ulcers accounted for 48% of bleeding lesions (19 duodenal ulcers 
and 14 gastric ulcers). Esophageal varices. were bleeding in 28 
cases (37%). Diffuse gastritis was found in 11 patients (15%). Less 
common causes were esophagitis (two patients) and aortointesti- 
nal fistula (one patient). The frequency of various lesions among 
patients operated on was similar to the 1969 to 1972 experience 
except for a greater proportion of esophageal varices and a 
complete absence of stress ulcer (Table 1). 

Sixty-seven patients (89%) underwent an operative procedure 
recommended on the basis of the patient's condition, site of lesion, 
and cause of disease (Table 2). The same operative guidelines were 
used during the 1969 to 1972 period with 78% compliance. Duodenal 
ulcer patients were considered to be poor risks if they were over 
age 65 or had significant systemic. disease. Resectable gastrie 
uleers were defined as uleer eraters in the antrum or corpus of the 
stomach tiat could be excised by partial gastrectomy. Unresect- 
able gastric uleers were at sites in the proximal part of the 
stomach where partial gastrectomy could not be done without 
trespassing on the esophagogastrie junction. Aleoholie gastritis 
was described as diffuse, superficial mucosal erosions of the 
gastric corpus and fundus following a prolonged aleoholic debauch. 
Nonalcohdie gastritis was similar, but usually deeper mucosal 







Table 1.—Cause of Upper Gastrointestinal Tract Bleeding 
Requiring Surgery 












1969 to 1972* 
Duodenal ulcer 38 (29) 19 (25) 
Gastric ulcer 28 (22) 14 (18) 

Esophageal varices 20 (15) 28 (37) 

Stress alcer 10 ( 8) 0(0) 


Miscellaneous 8( 6) 3¢ 5) 


Total 130 (22) 75 (19) 


Dizgnosis 1973 to 1978* 













*Numbers in parentheses are percents. 






Table 2.—Recommended Operations for Specific Causes 
of Acute Upper Gastrointestinal Tract Hemorrhage 





Pathologic 

















Features Operation 
Gastritis, Vagotomy and hemigastrectomy 
nonalcoholic 
Duodenal ulcer Vagotomy and pyloroplasty* 


(poo: risk) 
Duodenal ulcer 
(good risk) 

Gastric ulcer 
(corpus-antrum) 

Gastric ulcer 
(funcus-cardia) 

Stress ulcer 





Vagotomy and hemigastrectomy 









Vagotomy and hemigastrectomy 












Vagotomy and pyloroplasty* 









Vagotomy and 75% to 95% gastrec- 
tomy 


Portosystemic shunt 











Esophageal varices 


*Ligate bleeding vessel. 
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patien with upper GI 


ccc The.operative managen ients with uppi 

tract hemorrhage was evaluated in terms of operative 
mortality and rebleeding, both for the entire group and for 
each treatment category. Results were compared with 
those obtained from 1962 to 1972 (Table 3). 


Mortality 


Twenty (27%) of 75 patients died postoperatively. Six- 
teen (80%) of the deaths were related to esophageal 
variceal bleeding. Only four deaths (9%) occurred among 
the 47 patients operated on for nonvariceal hemorrhage. 

Overall mortality was only slightly less than the 1969 to 
1972 mortality of 28%. Improved survival was most evident 
among patients with nonvaricea! bleeding. Of 130 patients 
operated on from 1969 to 1972, 29 (26%) died of nonvariceal 
bleeding. Mortality after operation for stress ulcer bleed- 
ing was 80% in the earlier experience. 


Rebleeding 


Only two (8%) of 75 patients had rebleeding after 
operation. Neither required reoperation to control the 
recurrent hemorrhage. The cause of rebleeding appeared 
to be the primary lesion in each case. These results contrast 
with the 1969 to 1972 patients, who rebled at a rate of 11%. 
In the earlier group, eight patients with rebleeding (57%) 
required reoperation, and seven had a cause of rebleeding 
other than the primary lesion. 


Five (26%) of 19 patie 












> rated on for duodenal ulcer | 
bleeding were judged to 


patients survived the operation and none rebled. 
Between 1969 and 1972, five (22%) of 23 poor-risk 
patients died after vagotomy and pyloroplasty. Two 
patients (9%) had rebleeding, although the second source of 
bleeding was gastritis rather than peptic uleeration. 


Duodenal Ulcer—Good Risk 
Of 14 good-risk patients whose bleeding was caused by 


duodenal ulcer, nine underwent the recommended opera- du 


tion of vagotomy and hemigastrectomy. None died or 
rebled. Four patients had vagotomy and pyloroplasty and 
one had highly selective vagotomy with oversewing of the 
bleeding ulcer. No death or rebleeding occurred in these 
patients. 

Operative results of 15 similar patients treated between 
1969 and 1972 were not as good. Two (18%) died after 
vagotomy and hemigastrectomy and one rebled from gas- 
tritis after vagotomy and pyloroplasty. 


Gastric Ulcer—Resectable 


Seven (50%) of 14 patients bleeding from gastric ulcers 
had lesions in the distal part of the stomach and were 
treated by partial gastreetomy with or without vagotomy. 
None died or had rebleeding postoperatively. 

Three (14%) of 22 patients resected for similarly located 
gastric ulcers between 1969 and 1972 died within one 
month cf operation. None rebled. 


Table 3.—Results of Primary Operations for Acute Upper Gastrointestinal Tract Hemorrhage 


t 





Operations Deaths} Rebleedingt 
1969- 1973- 1969- 1973- 1969- 1973- 


Pathologic Features? 
Duodenal-ulcer—poor risk. VP 
Duodenal ulcer—good risk VP 


1972 








: HSV 

Gastric ulcer—resectable VH 

Gastric ulcer—unresectable VP 
VH 


Oversew 


Portacaval 

Mesocaval 

Vossschuite 
Stress ulcer 


Total gastrectomy 


*VP indicates vagotomy and pyloroplasty; VH, va 
$Numbers in parentheses are percents. 
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1978 1972 1978 1972 






gotomy and hemigastrectomy; HSV, highly Selective vagotomy. 
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oor risks. These patients — : 
underwent the recommended operation of vagotomy and 
- pyleroplasty with oversewing of bleeding vessels. All 


Gastric Ulcer—Unresectable 





Six of seven patients with gastric ulcers near the cardia 
had the recommended operation of vagotomy and pyloro- 
plasty, biopsy of the ulcer, and oversewing of kleeding 
vessels. Three (50%) died and one (17%) had rebleeding 
from the ulcer. The other gastric ulcer patient, who had 
oversewing of the uleer but no other procedure, died 
postoperatively. Of six patients with proximal gastric 
ulcers treated between 1969 and 1972, none died or rebled 
after either vagotomy and pyloroplasty (four) or vagotomy 
and hemigastrectomy (two). 


Gastritis—Alcoholic 
Six patients bled from gastritis attributed to alcohol. All 


. were managed as per guidelines by vagotomy and pyloro- 


plasty. None continued to bleed and none died. 

_ In marked contrast, five (42%) of 12 alcoholic gastritis 
‘patients died after vagotomy and pyloroplasty pe-formed 

between 1969 and 1972. In the same period, five (88%) of six 

similar patients died after vagotomy and hemigzstrecto- 

my. 


Gastric-—-Nonalcoholic 


Hemorrhagie gastritis was eaused by ulcerogenic drugs 
in five patients. All underwent the suggested procedure of 
vagotomy and hemigastrectomy and none died or rebled. 

In the earlier experience from 1969 to 1972, one of five 
nonalcoholic gastritis patients died after vagotcmy and 
pyleroplasty. Three other patients survived vagotomy and 
hemigastrectomy. 


Esophageal Varices 


Twenty-eight patients who had bleeding from esopha- 
geal varices failed to respond to nonoperative therapy. 
“None of these had Child’s class A hepatic reserve status. 
Sixteen patients (57%) were class B and 12 (48%) were class 
C. One patient died after transthoracic suture ligation of 
varices. A Vossschulte device stopped bleeding in another 
patient who died of liver failure within one month (Hein- 
¿rich C. Ulrich, written communication, 1976). Emergency 
<: interposition (H type) mesocaval shunting was performed 
-vin 26 patients. Only one patient (4%) rebled, but 14 (54%) of 
these patients died postoperatively. Analyzed according to 
- Child's classification, seven (44%) of 16 class B patients and 
: nine (75%) of 12 class C patients died. 

.. Results after operation for variceal bleeding from 1969 
"to 1972 were better. Three (83%) of nine mesocaval shunt 
patients died and one (11%) rebled. Five portacaval shunt 
. patients survived. However, only two of six patients lived 
óne month after ligation of varices. 


COMMENT 


Two consecutive groups of upper GI tract bleeders were 
operated on with identical indications and operation guide- 
lines during a ten-year period. Results show several signif- 
ieant differences. Although overall mortality was virtually 
the same for each group, the outcome for nonvariceal 
bleeders was considerably better in the recent experience 
(1973 to 1978) than earlier (1969 to 1972). Ccnversely, 
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variceal bleeders died more frequently during the latter 
series. 

Improved outcome was most evident among alcoholic 
gastritis patients treated during the last six years of study. 
No patients died after vagotomy and pyloroplasty. This 
success appears to be more the result of better postopera- 
tive care than technieal ehange in management. In the 
1969-1972 study, all deaths occurring after operation for 
alcoholic gastritis were attributed to pulmonary disease or 
sepsis that eventuated in hepatic decompensation. 

The impressive difference between nonvariceal opera- 
tive mortalities is also explained by the absence of stress 
ulcer patients in the 1973-1978 experience. The dramatic 
decline in the incidence of stress ulcer bleeding has been 
attributed to prevention by the use of antacids in severely 
ill patients.* Such use was common after the first year of 
the present study. Whether neutralization of gastric acidi- 
ty was solely responsible for the virtual disappearance of 
stress ulceration or whether other factors such as earlier 
resuscitation, improved ventilation, and nutritional sup- 
port played a part cannot be ascertained from our data. 

It is distressing that patients operated on for uncontrol- 
lable bleeding from esophageal varices fared worse in later 
years than earlier. An explanation is not readily apparent, 
although the relative distribution of Child’s class B and C 
patients is not known for the 1969-1972 group. The opera- 
tive mortality for urgent control of variceal bleeding in 
class C patients in the last six years was 75%. Because of 
these poor results, we are now using sclerotherapy’ and 
esophagogastric devascularization* for persistent bleeding 
in these cirrhotic patients. with limited hepatic reserve. 
Most deaths in the 1973-1978 series followed an interposi- 
tion mesocaval shunt. The technique of this operation was 
developed early in the ten-year experience and remained 
basically the same throughout both study periods. Of 
interest is the absence of mortality following five porta- 
caval shunts performed between 1969 and 1972. No such 
shunts were constructed between 1973 and 1978. 

During the latter half of the 1969-1972 study period, 
fiberoptic endoscopy and angiography were introduced as 
means of diagnosing the cause of upper GI tract bleeding. 
Endoscopy was used thereafter whenever bleeding slowed 
sufficiently to visualize lesions, However, angiography was 
virtually abandoned after two years because of its greater 
complexity and lesser accuracy. The impact of endoscopy in 
the management of upper GI tract bleeding in our experi- 
ence was most apparent in improved preoperative diagno- 
sis. During the years of its increasing use, endoscopy did 
not influence the proportion of patients requiring opera- 
tion for persistent bleeding (13% to 16% per year) or 
improve overall operative mortality and morbidity. Howev- 
er, there was a substantial decline in the operative mortal- 
ity for nonvariceal hemorrhage and the incidence of 
rebleeding. Whether this ean be attributed to more precise 
preoperative diagnosis, provided by endoscopy, or to gen- 
erally improved postoperative care cannot be established 
by our data. 

Nonoperative treatment of bleeding throughout 1969 to 
1978 consisted of the same techniques except for an early 
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with selective intra-arterial infusion of vaso- 
| a late experience with the H2 blocker, cimeti- 
i ared with control of variceal bleeding by the 

gstaken-Blakemore tube (71%), intra-arterial infusion 
1 a small group of variceal patients achieved immediate 

trol in only 55%. Peripheral administration of vasopres- 
in has been shown to be as effective as the more time- 
consuming selective route,’ but it also failed to appreci- 
ably lower overall mortality Our experience with the agent 
. cimetidine was li n this study, but others report it to 
ective means of controlling refractory bleed- 


























be an e 
Of general interest is the decline in the number of 
„patients bleeding from upper GI sources who were admit- 
ted to a municipal hospital during a decade. During the 
.... first four years, 585 such patients were hospitalized, com- 

. pared with 392 patients during the last six years. Following 
. the same trend, 130 bleeders required operation during 
four years, compared with only 75 during the last six years. 
During the same decade, the overall patient load of the 
hospital has increased. The incidence of peptic ulcer disease 
and gastritis among patients operated on was similar 
between study groups. The disappearance of stress ulcer 
between 1973 and 1978 was accompanied by an increased 
incidence of esophageal variceal bleeding. While it would 
appear that the frequency of upper GI tract bleeding is 
declining in this municipal hospital, it is clear that the 
proportion of bleeders requiring operation is not changing. 
Although the overall mortality for patients admitted with 
r GI tract hemorrhage was not improved over a 
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decade, the operative mortality for nonvariceal bleeding 
decreased considerably. E 


Nonproprietary Name and Trademark of Drug 


Cimetidine— Tagamet. 
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. Coronary Artery Incision and Dilation 


Banning G. Lary, MD 


: * Coronary artery stenosis and obstruction has recently been 
attacked by balloon dilation. Only a small percentage of patients 


i are candidates for this procedure. Animal experiments were 


designed to extend the applicability of this technique. Stenosis 
was made by placing an intraluminal suture. This was then 
overcome by slicing the artery longitudinally and then dilating it. 
Ten animals demonstrated the feasibility of this concept when 
studied by injection, x-ray films, and microscopy. 

(Arch Surg 115:1478-1480, 1980) 


ercutaneous transluminal coronary angioplasty 
; (PTCA) is rapidly assuming a place in the treazment of 
coronary artery stenosis. Major problems confron-ing this 
technique include coronary artery rigidity, obstruction, 
and single severe and multiple stenoses. To overcome these 
problems, experiments were designed to accomplish both 
. eutting and dilation of the coronary artery from within the 
lumen of the vessel. 


PROCEDURE 


Male and female mongrel dogs weighing 12 to 26 kg were 
operated on aseptically under conditions previously reported.' To 
-'ereate a stenosis, a No. 0 cotton suture swagged on a needle was 


EUM placed inside the proximal anterior descending coronary artery for 


-a distance of 1 cm.’ Four centimeters distal to this, the artery was 
“exposed by carefully spreading the pericardium. A purse-string 
suture of 5-0 nylon was placed about this epicardial opening. 
Through a small longitudinal arteriotomy, a special probe-knife 
-balloon dilator (Fig 1) was introduced and passed proximally 
through the stenosis. This cut the artery on the visceral surface to 
a depth determined by the width of the knife blade. The balloon 
-was distended at the site of the stenosis after the artery had been 
eut (Fig 2). Bleeding was controlled by ligation of the purse-string 
suture after withdrawal of the instrument. Heparin sodium, 1 
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mg/kg of body weight, was administered to alternate animals. on 
completion of routine closure of the chest. 

Nine of :en surviving animals were killed on the average of the 
14th postoperative day, and in one long-term experiment on the 
143rd posteperative day. The artery that underwent operation was 
injected w th a barium solution, and x-ray films were obtained to 
show patency. Microscopic sections were made of the vessel 
operated on and of the distal portion of the myocardium. 


RESULTS 


All vessels operated on were patent by injection and 
microscopic study (Fig 3). Those most recently operated on 
had a smaller lumen with more edema and less organiza- 
tion of the clot that had formed on the cut surface. All (Fig 
4) showed the familiar microscopic picture of the "coro- 
nary-myceardial artery" with an interrupted arterial wall 
and internal elastic membrane.‘ When heparin was used, 
the impression gained was that the lumen of the vessel was 
larger. Myocardial infarction was absent in all seetions. 


COMMENT 


The in:tial work on PTCA by Gruntzig et al^ has been 
rapidly confirmed by reports from other investigators. 
However, under present conditions of selection, this proce- 
dure offers aid to only 10% of patients who are candidates 
for coronary artery bypass (Medical World. News, May 14, 
1979, p 33). In an effort to increase the applicability of this 
technique, a eutting blade was added to the dilating balloon 
and the stenosis was approached from the distal coronary 
artery. Frevious work demonstrated that it is possible to 
incise longitudinally the coronary artery on its visceral 
surface, ~esulting in formation of a new arterial wall.’ The 
special characteristics of the epicardium mace this possible 
by eontzining hemorrhage from the artery. However, 
simply cutting one side of the rigid arteriosclerotic artery 
in the Fuman would not result in enlargement of the 
lumen. With the advent of the dilating technique, such a 
concept :s now feasible in the human: after a rigid arter- 
iosclerot:c artery is cut, it can be expanded by dilation. 
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i Eins 


Fig 1.—Prooe-knife balloon dilator used to cut and dilate stenotic coronary 
artery. 


Fig 2.—Technique used to incise and dilate stenotic 
coronary artery. 





Fig 3.—Barium injection of patent coronary 


artery 143 cays after internal decompres- Fig 4.—Microscopic section of artery operated on (Fig 2) showing disruption of internal 
Sion by iongitudinal intraluminal incision elastic membrane (arrows). Necintima is growing on organized clot that is in continuity 
and dilatior: with normal intima. 
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Decompression of the small coronary vessels from within 
by minimal incision and dilation is an attractive concept 
because the diameter of the lumen would only need to be 
increased 1 to 2 mm to have normal distal blood flow and 
pressure. Balloon catheters that will pass through most 
severe stenoses of 1 mm have not been developed. A 
cutting blade preceded by a probe and followed by a balloon 
that will transgress such a stenosis is now feasible. More- 
over, it is doubtful that severe stenoses can be dilated 
effectively without cutting because of the rigidity of the 
cholesterol-caleium-fibrotie wall of the vessel. 

According to Gruntzig et al,’ it had been microscopically 
< demonstrated that splitting of the intima and compression 

of the atheroma occur with the dilation technique. This 
differs little from a controlled incision with dilation. 
Moreover, vessels that have been dilated appear larger 
angiographically with the passage of time. They have 
called this "the self-healing process." This finding corre- 
sponds to the progressive enlargement of the lumen due to 
organization and retraction of the clot found in experi- 
ments in which a coronary-myocardial artery was made. 
By entering the distal coronary artery and passing the 
apparatus in.a proximal direction, embolic detritus would 
be washed out through the arteriotomy. The depth of the 
eut in the atheroma can be easily controlled by the width of 
the blade and would not necessarily extend through the 
entire arterial wall. However, if the wall was completely 
cut, these experiments confirm again that periarterial and 
subepicardial tissues will contain the hematoma so that a 
blood conduit exists immediately. Eventually, a new vessel 
forms, part of which is built on the organizing hematoma. 
The intima of this vessel is in continuity with and indistin- 
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guishable from that of the original vessel. 

It is possible that more than a single cut can be made so 
that the vessel.eould be bivalved or even trivalved and thus 
secure internal decompression. If these intraluminal coro- 
nary artery incisions were made very shallow:so as not to 
perforate the epicardium, then the direction of the blade 
would not be so important. With a sheathed biade inside a 
catheter, this might permit ineision and dilation of the 
coronary artery through a peripheral artery, similar to the 
concept advanced by Gruntzig et al? to dilate the vessel. 
Injury to perforating septal branches of the anterior 
descending coronary artery could be avoided by the angle 
of incision being between these arteries and the myocar- 
dial branches. Since incision would only be at sites of 
severe stenosis and atherosclerosis, septal branches at 
these areas already would have. been occluded. 

The effect of heparin on the patency of the vessels was 
not clear since all vessels were open. Evidence exists that 
heparin administration increased patency rate in small 
vessels in which the intima had been removed,” and clinical 
application has established clearly the importance of this 
agent to prevent clotting and embolization. Under this 
concept, heparin would not be administered until the 
periarterial hematoma had been eontained and "set" for 
several minutes, Techniques to prevent leakage from the 
arteriotomy include ligation, as described herein, and 
preclotting a vein well that is sutured to the epicardial 
opening overlying the coronary artery.” 


This study was supported by a grant from Organon Pharmaceuticals, 
West Orange, NJ, and by the Coronary Artery Disease Foundation. 
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Its Occurrence in the Crypts of Small Bowel 


M. David Tilson, MD, Elliot M. Livstone, MD 


© Crypt population kinetics in both small bowel and. colon 
were determined in the early postoperative period in the rat after 
either sham resection or resection of 50% of the midportion of 
the small. bowel. A proliferative response was evident in the 
colon within 24 hours. This response of the labeling index was 
statistically significant in the left colon by comparison with the 
sham-resected animals, whereas in the right colon it was signif- 
icant by comparison not only with the sham-resected but also 
with the intact animals. A proliferative response was docu- 
mented in the remnants of the small bowel on the third postoper- 

“ative day by comparison with those of the sham-resected ani- 
mals. These findings indicate that adaptive hyperplasia begins 
very promptly in the intestinal remnants after partial resection. 

(Arch Surg 115:1481-1485, 1980) 


he hypertrophy of small intestinal villi in remnants of 

gut after partial small-bowel resection is well de- 

. seribed. However, the proliferative changes in the early 
postoperative period have not been widely studied. Hanson 

| and co-workers reported that a graded response oecurs in 
the rat intestine by steps proportional to the amount of 
tissue remoyed.' They also found that an increase in DNA 
synthesis occurred as early as two to four days after 
resection. Similarly, Obertop and co-workers found signif- 
ieant increases in nucleie acid content in both small bowel 
-. and colon on the second day after jejunectomy,’ and N undy 
and co-workers found significant increases in the specific 
activity of DNA on the seventh postoperative day. We 
carried. out a study the results of which confirm these 
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Early Proliferative Activity 





and Colon After Partial Small-Bowel Resection 


reports »f an early proliferative response in the small 
bowel, aad demonstrate kinetic changes in the crypts of. 
the color on the first postoperative day after a resection of 
the midportion of the small intestine. 


MATERIALS AND METHODS 


Male Sprague-Dawley rats that weighed 180 to 200 g were 
assigned :o experimental groups of five to seven, as indicated in 


the Table: Laparotomies were performed with the animal under. 


pentobarbital anesthesia. Rats assigned to sham-resection groups. 


underwen: division and end-to-end anastomosis of the midportion = 


of the small bowel. Rats assigned to resection groups underwent 
50% removal of the midportion of the small bowel, with end-to-end 
anastomosis of the remnant jejunum to the remnant ileum. For 
the first 2$ hours after surgery, all animals were placed in eages 
and giver only drinking water. A diet of chow ad libitum was 
begun on ‘he first postoperative day, except for animals scheduled 
to be killed on day 1. 


Experi&nental Groups for Small-Bowel and Colon Studies 


No. of 







-Day of Animals per 
. Death Group 















Small-biswel studies 
Sham. 3 
Resection 
























Colon studies 











































Intact 0 5 
Sham 1 5 
Resection 1 5 
Sham: 3 5 
Resection 3 5 
Sham 5 

5 
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Effect of 50% Mid-Gut Resection on Jejunal Crypt. 
EZA Experimental (resected) 
(X= Contro! (SHAM) 


JEJUNUM 
Crypt Height 


NUMBER CELLS/ CRYPT 








Labeling Index 











% LABELED CELLS 


100 CELLS 





POSITION OF LABELED EDGE 





10 DAYS 
POST OPERATIVE 


d 
3 DAYS 
POST OPERATIVE 


* p<0.05 
x% pcO.O! 


Fig 1.~—Effect of 50% midgut resection on crypt kinetics of 
jejunum, three and ten days after operation. 


Prior to death, the rats were given an intraperitonea! injection 


"ef thymidine labeled with tritium (100 aCi). In the small-bowel 


< studies, 1-em segments of jejunum and ileum were removed 10 em 
"distal to Treitz’ ligament and 10 cm proximal to the ileocecal 
junetion, respectively. Each biopsy specimen was taker approxi- 
mately 15 em from the suture line in the resectioned animals. In 
-> the colon studies, specimens were removed from the midportions 
. of the right and left colons. Biopsy specimens were fixed in Lillie's 
neutral buffered formaldehyde. 

From the fixed specimens, 4-um sections were prepared on glass 
slides. In a. photographic. darkroom, the slides were dipped in 
nuelear track emulsion at 46 °C and stored at 4 °C in L.ght-tight 
boxes for two weeks. The autoradiographs were developed, fixed, 
washed, stained. with hematoxylin-eosin, and covered with glass 
coverslips. To avoid bias, the slides were coded before being 
read. 

For each specimen, a minimum of 30 crypts were counted; a 
crypt was evaluated only if its entire length was visible. A cell was 
considered to be labeled if its nucleus contained at least four times 
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Effect of 50% Mid-Gut Resection on Ileal Crypt 
Experimental (resected) 
L3 Control. (SHAM) 
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Fig 2.—Effect of 50% midgut resection on crypt kinetics of ileum, 
three and ten days after operation. 


the number of grains noted as the background nuclear grain count. 
The total rumber of cells per crypt, the number of iabeled cells per 
crypt, and the positions of all labeled cells were tabulated. Crypt 
height was defined as the number of epithelial cells composing the 
crypt column. Labeling index (LI) was defined as the percent of 
labeled erypt epithelial cells. The position of the leading edge (LE) 
of the label was defined as the percent of erypt height occupied by 
the highes: labeled cell. The mean for each variable in each rat was 
calculated and this value was used to calculate the overall means 
for the experimental groups. Differences between groups were 
compared by Student's t test for small samples. 


RESULTS 
Small Bowel 


Jejunur.—No significant changes were observed in the 
number of cells per crypt at the times studied (Fig 1). 
However on day 3 the LI was 55% greater in the resected 
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Fig.3.—-Eifect of sham resection on €rypt kinetics of right colon. 


n the sham-resected rats, and the LE was 39% 


e results in ileum. (Fig 2) were similar to those 
The number of cells per erypt was: approxi- 
same in both groups at both times. However, 
id LE were significantly greater on day 3 in the 
} rats than in the sham-resected rats. 


Colon 


Right Colon.—The right colon (Fig 3 and 4) of the 
resected group showed a significant decrease in the num- 
‘ber of cells per crypt on day 1, and the number was restored 
te normal by day 10. Both LI and LE were significantly 
increased over normal on day 1 and continued to rise 
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Fig 4.—Efect of 50% midgut resection on crypt kinetics of right 
colon. 


thereafter to day 10, at which time the LI was approxi- 
mately *wice the level in normal controls. The sham- 
resected animals showed an inerease in proliferative activ- 
ity on dey 3, which returned to normal by day 10. The LI 
was sigrificantly greater in resected rats than in sham- 
resected rats on days 1 and 10 (Fig 5). 

Left Colon.-The results in left colon (Fig 6 and 7) 
followed a pattern similar to that of the right colon, 
although the changes were not as conspicuous. There were 
small inereases in LI and LE after resection on day 3, 
which inereased and became statistically significant on day 
10. Also similar to the right colon, the left colon of 
sham-resacted animals had an inerease in LI on day 3. The 
only day on which increases in LI were statistically signif- 
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«Fig 5.—Labeling index of both right and left colons ater either 
_ sham operation or 50% midgut resection. 


Day I0 


Normal. 


icant in resected rats by comparison to the sham-resected 
ones was day 1 (Fig 5). 


COMMENT 


Our studies confirmed recent reports of increased prolif- 
erative aetivity in the early postoperative period after 
': partial resection. Indeed, the present study suggests that 
“the stimulus for proliferation has already reached the right 
colon on the first postoperative day. In addit.on, the 
present data confirm the observation of Nundy and co- 
workers that proliferation stimulated in the colon after 
small-bowel resection is greater on the right side than on 
the left. 

Several points of difference in the present data and 
previous work may also be important. First, other investi- 
- gators have generally found the population kineties of the 
_ sham-resected animals to be rather stable. The present 

‘data on the eytokineties of the colon after the sham 
- operation suggest that the crypt cells are highly responsive 

to nonspecific effects of the operation. On the third day, 
the LI of the colon after the sham operation is approxi- 
mately doubled and equivalent to the response after resec- 
tion. The response is not equivalent on the first and tenth 
days after sham operation. Until additional cata are 
acquired to account for the integrated response more 
smoothly at closer time intervals, the labile behavior of the 
crypt population of the sham-operated animals may cause 
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Fig 6.—Effect of sham resection on crypt kineticsvof left colon. 


Normal 


confusion. Second, Hanson and co-workers found inereas- 
ing numbers of erypt cells in the small-bowel remnants, 
whereas the number of cells per erypt remained relatively 
stable in the present study.' This important difference led 
them to conclude that the LI remains constart, whereas we 
have concluded that it inereases. The studies agree that 
there are more proliferating cells, but the issue of a true 
change in the LI should be settled by further studies. 
The present study does not directly address the complex 
issues related to the regulation of erypt proliferation and 
the stimulation of these mechanisms during compensatory 
hypertrophy. The predominant view of regulation of intes- 
tinal mass has been based on the hypothesis of intralumi- 
nal nutrition developed by Dowling and Boota.* The impor- 
tance of intraluminal influences, both exogenous and endo- 
genous, is established. However, the presen: study, along 
with other recent work, suggests that the. underlying 
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Fig 7.--Effect of 50% midgut resection on crypt kinetics of left 
‘colon. 
mechanisms are much more complex." First, that a 
measurable response even occurs within the first 24 hours, 
prior to oral nutrition, suggests the presence of a kind of 
-fine tuning that is not easily explained by the intraluminal 
nutrition taeory. The promptness of this response has 
„facilitated 5arabiotie studies with direct cross-cireulation 
to evaluate the possible presence of humoral stimuli." 
Second, the demonstration of a colonie response to small- 
bowel resection in the present study and in the work of 
others,’ alor.g with the evidence for a small-bowel response 
to colectomy, >" suggests the concept of an integrated 
response of the entire intestinal tract to a "shortening" of 
aither end: Demonstration of a gastric response to enterec- 
„tomy fits wth this theme.” 
Finally, tae influence of the small bowel on the popula- 
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tion kineties of the colon may have implications for the 
clinical sroblem of carcinoma of the colon.'5 Since prolifer- 
ation is considered to be a promoter of carcinogenesis, it is 
not surprising that reports of increased sensitivity of the 
rat color to carcinogens after small-bowel resection have 
appeares.'''* [n addition, a case of colonic carcinoma at the 
hepatic Sexure has recently been reported in a 29-year-old 
man several years after an intestinal resection for trau- 
ma."* A&the mechanisms that regulate colonic erypt prolif- 
eration gre better defined by further study, new clues may 
be foune for the prevention and treatment of this neo- 
plasm. 


This investigation was supported by grant IN-310-08 from the American 
Cancer Society, by grant CA-16359-04-5P30 from the National Institutes of 
Health, an by a grant from the Ohse Foundation. 
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Postresuscitative Hypertension 


A Reappraisal 


Stanley J. Gerrick, MD; Anna M. Ledgerwood, MD; Charles E. Lucas, MD 


* New concepts of cause and therapy for postresuscitative 
hypertension (PRH) were evaluated in four patients with PRH. 
Each patient had severe injury and shock, and received an 
average of 28.3 transfusions, 15.4 L of electrolyte solution, and 
1.4 L of plasma by the end of surgery for control of bleeding. Near 
the end of the sequestration phase, PRH developed. in two 
patients, PRH (190/100 mm Hg and 180/90 mm Hg) responded 
to previously recommended therapy; blood pressure feli to about 
“135/90 mm Hg. Shortly thereafter, bradycardia developed and 
"both patients died. In the latter two patients, PRH (205/115 mm 
Hg and 150/120 mm Hg) was treated less aggressively, maintain- 
ing intravenous fluids to keep urine output at a minimum of 50 
mL/hr. Postresuscitative hypertension persisted for five and six 
days as both patients improved, continued to mobilize seques- 
tered fluid, and maintained good organ perfusion. Postresuscita- 
tive hypertension may be a cell-mediated protective response to 
a need for increased capillary hydrostatic pressure to facilitate 
mitochondrial oxygenation. Fluid replacement should be guided 
~ by: careful monitoring of cardiac, pulmonary, and renal func- 
tion. 

(Arch Surg 115:1486-1490, 1980.) 


The immediate homeostatic response to acute posttrau- 
matic blood loss and reduced circulating volume 
includes diffuse protective peripheral vasoconstriction due 
to catecholamine release. Concomitantly, the interstitial 
fluid rapidly replenishes the plasma volume with a low- 
protein balanced-electrolyte infusion.’ Initial treatment 
priorities consist of volume restoration of both the blood 
. and interstitial fluid spaces with balanced electrolyte 
` solution (BES), RBC replacement, and control of bleeding 
with appropriate surgery. The time from injury until 
bleeding is controlled has been termed “the bleeding 


< phase” or phase 1° Following surgery, a period of extra- 


vascular fluid sequestration, phase 2, begins. This extra- 
vascular fluid flux reflects dynamic changes in cell mem- 
brane function whereby salt and water influx exceeds 
efflux, resulting in cell swelling. The amount of extravas- 
cular fluid sequestration parallels the severity and dura- 
tion of hypovolemie shock.'? Therapy during phase 2 must 
." restore plasma volume as judged by blood pressure (BP), 
pulse rate, pulse pressure, and urine output. Following 
phase 2, which averages 28 hours in patients wizh severe 
"shock, the previously sequestered extravascular fluid is 
mobilized (phase 3) as cell membrane function stabilizes. 


Accepted for publieation July 14, 1980. 
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Previous data showed that this mobilization coincides 
with a clinical hypervolemic state and consequent hyper- 
tension.” This presumed acute hypervolemie state has been 
termed “postresuscitative hypertension" (ERH), defined 
as combired systolic and diastolic hypertension of 150/100 
mm Hg or greater for six conseeutive hours. Since the 
cause was presumed to be an acute hypervolemic state due 
to the rapid vascular influx of previously sequestered 
sodium and water, therapeutic recommendations include 
decreasec intravenous (IV) rate; cessation of colloid; liberal 
use of loop diureties; and occasional use of vasodilators, 
such as cklorothiazides to decrease plasma volume, increase 
vascular capacitance, and restore BP to normal Com- 
pliance with these guidelines, however, has led to distress- 
ing morbidity and even mortality. In severa! hypertensive 
“overloaced” patients, rapid hypovolemia, oliguria, and 
cardiovascular collapse developed following: fluid restric- 
tion and loop diuresis. Continued evaluation of this com- 
plex syndrome of PRH has gradually led to new concepts of 
cause and treatment. In order to elucidate these new 
concepts, the following four case reports were selected 
from over 100 patients studied following severe injury 
requiring massive transfusions. 


REPORT OF CASES 


Case 1.-A 24-year-old man was admitted im shock with a 
gunshot wound to the back, adjacent to the L-3 vertebral spine. He 
was rapidly resuscitated and taken to the operating room for 
control of bleeding from injuries to the right renai artery and the 
liver. He zlso had a spinal cord injury. Following surgery, persis- 
tent bleecing through the drain sites led to regperation where 
active bleeding from the faleiform ligament was:controlled with 
suture ligature. The time from admission until the end of the 
second operation (phase 1) was 23 hours. During this time, he was 
in shock (zystolie BP < 80 mm Hg) for 30 minutes.and his thoracic 
aorta was clamped for 25 minutes during the: first operation 
because of active intra-abdominal bleeding. He received 28 trans- 
fusions, 15 dL of fresh frozen plasma (FFP), and 25 L of BES 
during phase 1; the urine output was 3 L. During phase 2 which 
lasted 14 hours, the BP progressively rose from 135/90 mm Hg to 
160/100 mm Hg (Fig 1). The central venous pressure (CVP) 
remained near 9 cm H,O and he received five transfusions, 35 dL 
of BES, 190 g of serum albumin, and the urine ontput was 17 dL. 
Soon after entering phase 3, the BP progressively rose to 190/100 
mm Hg while his urine output averaged 200 mL/hr. Concomitant- 
ly, the CYP rose to 18 em H,O. The Pao, was 76 mm Hg with a 
fraction ef inspired oxygen (FIo,) of 80%. He appeared to be 
experiencing the classie diuresis of phase 3, and the rate of IV 
fluids was markedly decreased. During the fourth postoperative 
day, furosemide was given to deerease his BP ard increase urine 
output with the hope of improving oxygenation. This regimen was 
successfu in decreasing the BP to 140/70 mm Hg Sy the end of the 
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fourth day, but it caused a progressive fall in urine output that 
averaged 35 mL/hr during day 4 (Fig 1). The Pao, level ranged 
from 49 to 71. mm Hg on an FIo, of 60%; the higher Pao, levels 
:aecompanied the use of 10-em H,O positive end-expiratory pres- 
sure (PEEP). By day 5, the BP was stable at 130/70 mm Hg but the 
"urine output fell to only $ mL/hr; this oliguria became unrespon- 
sive to inereased fluids and additional furosemide. Values for Pao, 
ranged from 33:to 48 mm Hg despite the use of increased FIo, (70% 
to 90%) and. PEEP (b to 10 cm H,O). The urinary sodium 
concentration fell from 76 mEq/L on day 3 to 18 mEq/L on day 5. 
Shortly thereafter he became bradycardic, had sudden cardiac 
arrest, and died. Postmortem examination showed pulmonary 
congestion, with no evidence of pulmonary embolus or myoeardial 
infarction. Blood cultures. drawn on day 4 were later reported as 
sterile. 


- During the fourth postoperative day, repeated small 
doses of furosemide combined with decreased IV fluids 
were given in compliance with the former recommenda- 
tions to correct the acute “hypervolemic” state responsible 
for PRH. Despite success at reducing the BP to normal 
levels, the consequent effect on renal perfusion was disas- 
| trous, and the final cardiovascular collapse with bradycar- 
dia mimicked cardiac arrest accompanying refractile hypo- 
volenmie 'k in the emergency room setting. In retro- 
spect, the PRH may have been needed to overcome a 
-possible diffusion block between the capillaries and cells. 


-Case 2.—Àn 18-year-old man was admitted in shock with a 
gunshot wound to the chest and abdomen. Following rapid resus- 
citation, he underwent laparotomy and primary repair of injuries 
to the stomach and inferior vena cava plus right nephrectomy. The 
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Fig 1.—In case 1, postresuscitative hypertension developed by 14 hours postoperatively and persisted for three days, in spite of fluid 
restriction and spontaneous diuresis; Blood pressure was lowered by furosemiee, but urine output fell. Bradycardia developed, and 
patient had a cardiac arrest and died on fifth day. Milligram values indicate dose of furosemide. 
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thoracic acrta was occluded for 70 minutes during laparotomy 
because of severe shock and active bleeding. Phase 1 lasted six 
hours and the shock time totaled 75 minutes; he received 40 
transfusiors, 20 dL of FFP, and only 105 dL of BES. Although 
previous experience has shown that patients do better when the 
ratio of BES to blood and plasma is at least one, the need for very 
rapid blood replacement compromised the volume of BES replace- 
ment. Durng surgery, the urine output was nil despite the 
administrasion of both furosemide and mannitol. 

During tae first three hours in the recovery room he received 96 
dL of salir» to correct a precipitous fall in BP; the urine output 
was only ^ mL. Phase 2 lasted 99 hours; during this time he 
received 17 transfusions, 32.9 L of erystalloid, 600 g of albumin, 
gained 13 lg, and voided 12.1 L of urine as the BP rose from 70/0 
to 140/70 ram Hg. By the end of phase 2, the cardiac output was 
114 L/mir and the pulmonary capillary wedge pressure (PWP} 
was 20 mre Hg. The effective renal plasma flow (ERPF) was 68 
mL/min, the glomerular filtration rate (GFR) was 8 mL/ min, and 
the serum xreatinine level was 6.4 mg/dL (Fig 2). The plasma 
volume (P™) was 5.5 L and the extracellular fluid (ECF) volume 
was 16 L, lvaving an interstitial space fluid volume of 10.5 L. The 
theoreticalmormal PV and IF volumes for this patient were 3.5 L 
and 12.6 Le 

As he ertered phase 3 on day 5, the systolic BP rose to an 
average of 160 mm Hg, the pulse rate was 110 to 130 beats per 
minute anc the urine output was 60 mL/hr (Fig 2). Fluids were 
restricted and small dosages of furosemide were given on days 5 
and 6 in order to decrease extravascular pulmonary water and to 
correct the acute hypervolemia. Despite this regimen, he remained 
hypertensi*e throughout day 6 (average systolic BP was 160 mm 
Hg) while Bis urine output averaged 50 mL/hr. His cardiac output 
was 13,3 Lamin, and the PWP was 23 mm Hg. The ERPF was 100.. 
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mL/min, the GFR was 20 mL/min, and the urine output was 60 
mL/hr. He had respiratory failure with an arterial Po. of 60 mm 
_ Hg while breathing 100% oxygen. Loop diuresis was ccntinued in 
order to decrease BP and pulmonary water. This therapy success- 
fully reduced the BP by day 7 to 120/40 mm Hg. The CVP was 
: reduced to 8 em H,O. His urine output, however, fell to 8 mL/min 
despite added dosages of furosemide. Shortly thereafzer, brady- 
cardia developed, the patient had a sudden cardiac zrrest, and 
“died. 

The maintenance of a high ratio of blood to BES during 
surgery led to severe oliguria intraoperatively and in the 
recovery room. The immediate postoperative fall in BP and 
development of oliguria that requires massive fluid 
replacement postoperatively typifies this response. This 
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Fig 2.—In.case 2, severe postre- 
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fluid restriction, bui it persisted 
for following 48 hours. Success 
at restoring blood pressure to 
120/40 mm Hg led to renal shut- 
down, decreased rgan perfu- 
sion, and death. Miligram values 
indicate dose of furosemide. 

















Fig 3.—in case 3, postresuscitative hyper- 
tension developed on day 2. Based on 
results in cases 1 and 2, it was treated by 
"therapeutic neglect.” Hypertension per- 
sisted for nine days, but blood pressure 
was normal at time of discharge. 









massive fluid replacement circumvented the development 
of acute renal shutdown although nonoligu£ie renal failure 
resulted. The development of severe PRH in phase 3 was 
aggressively treated with loop diuresis and decreased fluid 
intake, but the hypertension persisted fer the next 48 
hours. Unfortunately, success at restoring the BP to a high. 
normal level led to renal shutdown, decreased organ perfu- 

sion, and death. 










Case X—An 18-year-old man was admitted with no palpable 
pulse after being shot in the left side. Within seconds after arrival, 
cardiac arrest developed and was treated with left thoracotomy, 
internal cardiae message, and cross-clamping of the thoracic aorta 
just above the diaphragm. Following restoration of pressure he 
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Fig 4.--In case 4, postresuscitative hypertension on day 2 was associated with in«reased levels of catecholamines and oliguria; both: of 
which returned to normal after saline infusion. Hypertension, treated by “‘therape atic neglect," spontaneously abated by day 6 wan all 


organ function was normal. 


was transferred directly to the operating room where laparotomy 
Showed perforations of the left iliac artery, right iliac vein, 
inferior vena cava, small bowel, and right kidney. All injuries were 
treated by primary repair. During phase 1, which totaled 8.5 hours, 
he received’ 25 transfusions, 136 dL of BES, 12.5 dL of FFP, and 
excreted 18 dL of urine. His BP. was below 80 mm Hg for 35 
‘minutes despite occlusion of the proximal aorta for a total of 104 
minutes. During phase 2, which lasted 72 hours, he received one 
transfusion, dL of FFP, 207.35 dL of erystalloid solution, and had 
a urine output of 76.8 dL. His BP rose from 125/80 mm Hg on day 1 
to 170/105 mm Hg on day 2, to 180/110 mm Hg on day 3. Successful 
endotracheal extubation was accomplished on day 2 when his Pao, 
was 58 mm Hg on an Fio, of 40%, He continued to sequester 
extravascular fluid until day 4, when he had gained a total of 14 kg, 
had a BP of 210/115 mm Hg, and had an Pao, of 63 mm Hg while 
breathing room air. The CVP paralleled the weight gain, rising 
from 12 em: H,O on day 2 to 22 em H,O on day 4 (Fig 3). 

During the initial four days of phase 3, the hypertension was 
treated with a regimen of "therapeutie neglect" as the IV fluids 
were. slowed to an average of 812 mL/day while the urine output 
averaged 200.8 dL/day without the influence of exogenous diuret- 
“des. Hypertension persisted for the initial five days of phase 3 but 
by the timve-of discharge his BP had returned to. 130/85 mm Hg. 


"The successful result of the therapeutic neglect of PRH 
in this patient negated the wisdom of our previous recom- 
mendations advocating aggressive therapeutic interven- 
tion. Former concepts regarding cause became nonopera- 
tive and an interesting new area of clinical investigation 
opened. 
os Case 4A 30-year-old man was admitted with a stab wound to 
«the chest and abdomen that caused perforations of the small 
"bowel colon, and the iliac artery and vein. Following rapid 
resuscitation, he was taken to surgery where the small bowel and 
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arterial in aries were repaired, the vein ligated, and the colon 
exteriorize-- as a colostomy. He received 20 transfusions, 12.3 dL of 
BES, and wided 3 dL of urine. Vital signs and urine output were 
satisfactor- during the first postoperative day. By 32 he 
however, he became hypertensive (150/120 mm Hg).with 
rate of 96 beats per minute, a CVP of 7 em H,O, and a urin 
of 20 mL/:r (Fig 4). The urinary specific gravity was 1.028, 
the urinar; sodium level was 79 mEq/L. The cardiac output ( 0) 
was 8.4 Lenin, the mean pulmonary artery pressure was 20 mm 
Hg, and tke PWP was 5 mm Hg. The Pao, was 89 mm Hg on an 
Flo, of 40%, tidal volume was.8 dL, and. PEEP was absent. The 
peripheral:renin level was 12.1 ng/hr. A 500-mL bolus of BES to 
correct oli-uria and monitor cardiac reserve was infused over 30 
minutes. The CO rose to 12.2 L/min, while the PWP fell to? mm _ 
Hg. Basedion this extraordinary inotropic response, the hyperten- 
sion was xnored and saline was infused at a rate sufficient to K 
maintain «rine output at or more than 50 mL/hr. During phase: 2, 
which lasted 47 hours, he received 90 dL of saline and had a urine. 
output of 40 dL. Urine measurements done before the bolus - 
infusion €? 5 dL of BES showed a vanillylmandelie acid (VMA) 
level of 15.8 mg/hr, and total catecholamines of 354 ug/24 hr. 
Phase 3 lasted six days, and the hypertension persisted during this 
time while he lost 10 kg; IV fluid rate averaged 62 mL/hr, and the 
urine outgut averaged 56 mL/hr. The BP returned to normal on 
day 7 and remained normal (Fig 4). Serum and urinary catechol- 
amines amd urinary VMA level also returned to normal. 


The cembination of PRH and oliguria was associated 
with increased levels of circulating catecholamines; the 
oliguria and catecholamines returned to normal after the 
infusion-of crystalloids. The increased catecholamine and 
renin réease is not a normal component of the PRH 
syndrome unless existing effective hypovolemia develops 
because 5f fluid restriction and diuresis. 
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COMMENT 

Postresuscitative hypertension is a complex syndrome 
that can no longer be attributed solely to the excessively 
rapid intravascular flux of previously sequestered fluid. 
Other factors that effect this syndrome are -ryptie but 
may, in part, relate to renal changes. During phase 1, the 
kidneys maximally reabsorb salt and water in order to 
maintain circulatory volume.’ Furthermore, vesoconstric- 
tion with decreased renal plasma flow persists for two to 
four days following resuscitation in severely injured 
patients.*^ This observation led to the assumption that 
persistent renal vascular changes facilitated the develop- 
ment of PRH because of impaired salt and water excre- 
tion? The present findings suggest that oliguria in such 
patients is due to decreased effective circulatory volume, 
responds to additional fluid replacement, and soon becomes 
refraetory to loop diuresis if fluids are withheld. Such a 
response is more typical of a hypovolemic state. Clearly, 
prior recommendations that fluid restriction and exoge- 
nous loop diureties be administered until the BP has been 
reduced to the high normal range (140/90 mm Hg) are 
dangerous. Possibly, PRH reflects a cell-mediated 
response to a need for increased capillary hydrostatic 
pressure due to some type of “blockade” of oxygen delivery 
from the capillary bed through the interstitial space into 
the cell.* Such a block may be related to altered interstitial 
fluid space dynamies as have been described in experimen- 
tal studies of rats made hypertensive by renal insult 
combined with sodium loading. The high plasma volume/ 
interstitial fluid volume in patient 2 is compatible with this 
possibility. The interstitial compartment is dynamic and 
changes according to needs; one factor partially regulating 
this change may be a hormone released in the renal 
medulla.** Clearly, more clinical and laboratory investiga- 
tion of this complex syndrome is needed to relate the 
changes in interstitial fluid space volume and compliance 
with hypertension. Hypertension is also seen after cardio- 
pulmonary bypass and responds to vasodilator therapy. 
Further information is needed regarding such tkerapy in 
injured patients. Pending identification of all of the fac- 
tors leading to PRH, associated oliguria should ro longer 
be routinely treated by repeated administratior of loop 
diureties. Revised recommendations include fluid restric- 
tion only when the urine output ean be maintained at a 
minimum of 40 mL/hr. When urine output falls below this 
level, a bolus infusion of BES should be given to monitor 
the ratio of left ventricular function (left ventricular 
Stroke work index) to PWP.* When this ratio shows good 
cardiac reserve, ongoing fluid replacement should be 
designed to maintain sufficient urine output of at least 40 
mL/hr without treating the hypertension directly. When 
eardiac reserve is compromised, inotropic support is indi- 
cated as is the reduction in cardiac afterload with appro- 
priate diuresis. Most patients with this hypertensive syn- 
drome, however, have good cardiac reserve and respond 
best to continued fluid administration when concomitant 
oliguria is present. During this period, careful monitoring 
of ongoing cardiac, pulmonary, and renal changes is essen- 
tial Such monitoring will provide valuable information 
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M j: . 
regarding the reliability of using cardiac function eurves 
and the products of cellular function, sach as renin and 
catecholamine release as guides to ongoing therapy. 

This work was supported in part by the Detrait General Hospital 
Research Corp. 
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Editorial Comment 


This investigation addresses the extremely complex biochemical 
and physiological problems of major trauma. From a large experi- 
enee, four cases have been selected to illustrate a particular 
problem in management. Because of the complexity of these cases, 
it is important to isolate practical suggestions for management 
from theoretical and speculative considerations: In general, the 
authors have succeeded in this endeavor, and the most important 
message is the clear demonstration that fluid restrietion and loop 
diuresis are not necessarily required in the management of 
postresuscitative hypertension, and may be contraindicated in the 
presence of oliguria. By implication, a further conclusion might be 
that it is not necessary to treat transient hypertension per se. 

It must be emphasized that each of these cases:is complex, with 
multifactorial problems that are not easily amenable to isolation 
for independent analysis. The emphasis in this investigation is on 
BP as it relates to fluid resuscitation, renal function, and, to a 
lesser extent, tissue oxygenation and cardiac function. The expe- 
rience described is with young and previously heaithy individuals. 
In other situations, other features such as sepsis, adult respiratory 
distress syndrome, and myocardial failure might assume equal or 
greater importance. 

The article contains some interesting speculation as to the cause 
of postresuscitative hypertension. The hypothetical possibility of a 
diffusion block between capillaries and cells, as weil as the possible 
role of catecholamines, renin, and a hormone from the adrenal 
medulla are all fascinating. Such hypotheses have not yet achieved 
practical clinical significance, but deserve further investigation. 
In this regard, the use of vasodilators such as sodium nitroprusside 
(Nipride) in these patients, as alluded to by the authors and as 
applied in postoperative cardiac patients, might be worthy of 
consideration. 

One might reasonably conclude from this investigation that no 
management protocol is universally applicable in the treatment of 
severely ill and injured patients. Cardiac, renal, and pulmonary 
function must ail be monitored as carefully as possible, and fluid 
and pharmacologic therapy then directed at maintaining all 
parameters as nearly normal as possible. This article achieves 
particular significance because it makes this point while retract- 
ing a prior recommendation now recognized as inappropriate. 

GARDNER W, SMITH, MD 
Baltimore 
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Simultaneous Aortic 
and Renal Artery 
Reconstruction 

David M. Shahian, MD; Hassan Najafi, MD; 
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è From 1970 to 1978, 39 patients underwent simultaneous 
aortic and renal artery reconstruction. Of these, 37 had severe 
single or bilateral renal lesions in combination with an aortic 
aneurysm, or symptomatic or asymptomatic aortoiliac disease. 
‘Two patients had renai arteries that originated from an abdomi- 
nal arotic aneurysm. Thirty-two patients were hypertensive, one 
had chronic renal failure, and three others had asymptomatic 
renal lesions that were bypassed prophylactically. Operations 
performed included aortic replacement plus: single renal graft; 
bilateral renal grafts; renal graft plus contralateral nephrectomy; 
and renal graft plus mesenteric revascularization. All early 
postaperative deaths (four) occurred in patients with aneurysmal 
disease. Twenty-nine patients were available for long-term eval- 
uation. In patients who were hypertensive preoperatively, 64.0% 
expesienced long-term cure or improvement. Cardiac and cere- 
bral disease, lower extremity claudication, and the need for 
subsequent cardiovascular surgery occurred with substantial 
frequency during the follow-up period. 

(Arch Surg 115:1491-1497, 1980) 


irect revascularization is a highly effective treatment 

. for renovascular hypertension. The most commonly 
employed methods of surgical reconstruction include aor- 
toremal bypass with prosthetic graft, autogenous saphe- 
nous vein, or hypogastric artery; resection and reanasto- 
mosis; patch angioplasty; dilation; visceral-renal bypass; 
endarterectomy; and autotransplantation with ex vivo 
reconstruction. Overall mortality for such procedures 
ranges from 0% to 7%, with cure or improvement reported 
in 66% to 90% of subjects." 

Patients with diffuse atherosclerosis involving not only 
the renal arteries but. also the abdominal aorta, cerebral, 
coronary, and lower extremity vessels constitute an entire- 
ly different disease spectrum. In these patients the indica- 
tions for surgery are less well defined, the criteria for 
success may be difficult to assess, and operative mortality 
is increased. In an effort to develop guidelines for the 
‘management of such patients, a retrospective analysis was 
performed of 39 simultaneous aortic and renal reconstruc- 
tiong at our institution. 


' SUBJECTS AND METHODS 


During the period 1970 to 1978, 1,206 elective reconstructions for 
abdominal aortic aneurysm (AAA) or aortoiliae (AI) occlusive 
disease were performed, most using a Dacron tube or bifurcation 
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graft. During the same period, 108 patients underwent single or 
bilateral renal revascularization. Thirty-nine patients from these 
two groups underwent simultaneous aortic and renal artery 
reconstruetion. The records of these patients were reviewed, and 
their history, physieal findings, and indications for surgery were 
determined. The preoperative arteriograms were reviewed and 
were correlated with the surgeon's operative findings. Postopera- 
tive mortality was evaluated from the clinical course and postmor- 
tem examination. Morbidity was determined from the daily 
progress notes. The patients’ blood pressures (BPs) at the time of 
discharge and their medications were noted. 

Follow-up of patients was done by a single examiner. Each 
patient was personally contacted, and data were obtained regard- 
ing the patient's clinical course since surgery. This information 
included the BP and need for antihypertensive medications, the 
presence of symptoms attributable to cardiae, cerebral, ór lower 
extremity vascular insufficiency, and any subsequent surgery. 
The clinieal course and postmortem findings of patients who had 
died during the follow-up period were also evaluated. 


RESULTS 


From 1970 to 1978, 1,206 elective aortic grafts were 
performed at our institution for aneurysm or ocelusive 
disease. The average age of the patients was 62.9 years and 
the mortality was 4.1% (Fig 1). During that same period, 
108 patients (average age, 50.9 years) underwent renal 
revascularization, with an overall mortality of 3.7%. In 69 
patients who had only renal artery surgery, no deaths 
resulted. 

Thirty-nine patients underwent simultaneous aortie and 
renal artery reconstruction. The average age of these 
patients was 61.8 years, and the early mortality was 10.38% 
(four patients). There were five subsequent deaths and one 
patient was unavailable for follow-up. The remaining 29 
patients were available for long-term evaluation. 

The age disparity between those patients whose underly- 
ing aortic abnormality was aneurysm as opposed to Al 
occlusive disease is shown in Fig 2. The former group of 
patients had an average age of 6.5 years older than the 
latter, and most were in the 60- to 79-year-old age group. 
There were four patients with AAA plus renal lesions in 
the 70- to 79-year-old age group, accounting for two of the 
four postoperative deaths. Those patients with AI occlusive 
disease and a renal lesion presented a more balanced age 
distribution, with a maximum age of 68 years. 

The specifie indieations for simultaneous aortie and 
renal artery reconstruction in the 39 patients are given in 
Table 1. The patients may be grouped into those with AAA 
(group 1), those with symptomatic AI disease (group 2), 
and those with renovaseular hypertension plus asympto- 
matic AI disease (group 3). Representative angiograms for 
these categories are found in Fig 3 to 6. 

The operations that were performed are depicted in Fig 
7. By far the most common procedure was an aortic and 
unilateral renal graft (27 patients). The operative tech- 
nique was similar in most cases. Exploration was per- 
formed and confirmation of the renal lesion was made by 
palpation of a thrill and/or pressure measurements. Pros- 
thetic side arms were sewn to the aortic graft, which was 
then implanted in standard fashion. After circulation to 
the lower extremities had been reestablished, the renal 
grafts were then completed in end-to-end or end-to-side 
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ELECTIVE AORTIC GRAFTS 
[AAA * 41 DISEASE) 


1206 Patents 

Averoge Age: 62.9 

49 Postoperative Deaths 
(4.06%) 


RENAL RECONSTRUCTIONS 


108 Patients 

Average Age: 509 

4 Postoperative Deaths 
(3.7%) 











SIMULTANEOUS AORTIC AND RENAL GRAFTS 
39 Patients (28 Male, {| Female) 
Average Age: 61.3 
4 Postoperative Deaths {10.3%} 











Al DISEASE PLUS RENAL 


17 Patients (Ii Male ,6 Female) 
Average Age: 57.6 

O Postoperative Deaths 

2 Subsequent Deaths 

15 Patients Alive 


AAA PLUS RENAL 


22 Patients (17 Male,5 Female) 
Average Age +64.) 

4 Postoperative Deaths (18.2%) 
3 Subsequent Deaths | 
1 Patient Lost to Follow-up 

i4 Potients Alive 





Fig 1.—Summary of aortic, renal, and combined reconstruc- 
tions. AAA indicates abdominal aortic aneurysm; Al, aortoili- 
ac. 


^. fashion. In a few instances, a segment of renal artery 
-> distal to a stenosis was anastomosed directly to the aortic 
graft rather than performing an aortorenal bypass. Warm 

“ischemia time for each revascularization was consistently 
less than 30 minutes. 

There were 32 postoperative complications, two thirds of 
which oecurred in the AAA group. The most common 
complieation was severe postoperative hypertension 
requiring pharmacologic therapy. Less common problems 
included arrhythmias and congestive heart failure, urinary 
tract infection, pneumonia, peripheral embolization, and 
acute tubular necrosis (ATN). 

All four early postoperative deaths occurred in patients 
with an abdominal aneurysm and renal lesion. These 
patients were older (mean age, 68.8 years), and all had a 
history of cardiac disease. Renal failure, myocardial infare- 
tion, and stroke were the principal causes of death in this 
group. It should be emphasized that ATN resulted in a 
mortality of 66.6% in our study (two of three patients). 

Five patients died during the follow-up period, between 
one and four years postoperatively. In only one instance, a 
patient with an aortoduodenal fistula, was death directly 
attributable to a patient’s previous surgery. 

There were 29 long-term survivors, 15 patients with AI 
disease and 14 patients with AAA (Table 2). The average 
length of follow-up at the time of the study was 40.8 
months (range, 14 to 103 months). 

Twenty of the 25 patients (80%) with preoperative 
hypertension experienced early postoperative cure or 
improvement. At the time of follow-up study, 16 patients 
(64%) were still improved or eured, with a higher percent- 
age of long-term success in group 1 (72.8%) than in groups 2 
and 8 (57.1%). However, most patients (65.5%) still required 
some antihypertensive medication. Renal function was 
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AAA 
Mean age: 64.1 


Aortoiliac 
A Mean age; 57.6 


Postoperative Deaths 
Mean age&:68 8 


NUMBER OF PATIENTS 





Fig 2.—Patient age distribution. AAA indicates abdominal aortic 
aneurysm. 


unchanged postoperatively in 72.4% of the patients, was 
improved in 10.8%, and was diminished in 17.2%. 

Many of these patients have experienced other manifes- 
tations of cardiovascular disease since their aortic and 
renal surgery. These include myocardial ischemia and 
infarction, claudication, and cerebrovascular insufficiency. 
Four patients have undergone subsequent cardiovascular 
surgery. 


COMMENT 
Background 


Renal vascularization is a safe and effective procedure 
for selected patients with hypertension. In those patients 
with fibromuscular disease or with atherosclerosis limited 
to the renal arteries, cure or improvement may be expected 
in 66% to 90% of cases; the reported mortality ranges from 
0% to 7%. In our own institution, 69 patients underwent 
isolated aortorenal bypass procedures from 1970 to 1978, 
with no mortality. 

À more complex situation prevails when renal artery 
stenosis coexists with severe aortic atherosclerosis, mani- 
fested either as AAA or AI occlusive disease. Such patients 
may have hypertension, or the renal lesion may be discov- 
ered fortuitously during aortography. In the series of 190 
aortograms by Brewster et al, 22% had renal lesions.* Bauer 
and co-workers studied 100 patients with abdominal aneu- 
rysms and discovered that 34% had renal stenosis; 29 of 
these 34 patients were hypertensive.’ Van Velzer et al 
found substantial renal stenosis in 50% of patients 
undergoing aortography for peripheral vascular disease. 

It must be emphasized that many such renal artery 
stenoses are physiologically unimportant and need not be 
corrected. Many patients with renal lesions are normoten- 
sive and have normal renal function. Even in those who are 
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Hypertension + unilateral renal stenesis 


Hypertension + atrophy of one kidney and contralateral renal stenosis 


Hypertension + bilateral renal stenosis 
Origin of renal artery from aneurysm 


Bilateral renal stenosis + mesenteric stenosis + chronic renal failure 


Unilateral renal stenosis 


Stenosis of previous aortorenal graft to solitary kidney + symptomatic mesenteric stenosis 





A: occlusive disease with claudication 
Hypertension + unilateral renal stenesis 


Hypertension + bilateral renal stenosis 


Group 2 


Hypertension + renal stenosis + mesenteric stenosis 


Unilateral severe renal stenosis 


Ai occlusive disease without claudication 
Hypertension + unilateral renal stenosis 


Hypertension + atrophy of one kidney and contralateral renal stenosis 


Hypertension + bilateral renal stenosis 


*AAA indicates abdominal aortic aneurysm; Al, aortoiliac. 





Fig 3.~Incidentally discovered abdominal aortic aneurysm in 
64-year-old man with severe hypertension (blood pressure, 230/ 
120 mm Hg) and chronic renal failure. Aortogram showed near- 
total occlusion of both renal arteries (arrows). Aortic bifurcation 
graft performed, with bilateral renal artery limbs. 


hypertensive, the primary cause may be diffuse intrarenal 
disease not amenable to surgical therapy. In the necropsy 
study of 295 patients by Holley et al, 77% of hypertensive 
patients had moderate or severe renal stenosis; however, so 
did 49% of normotensive patients. Of those patients older 
than 50 years, 76% of hypertensive patients and 64% of 
normotensive patients had renal lesions.” Eyler et al found 
some type of renal artery disease in 32% of normotensive 
patients undergoing aortography for peripheral vascular 
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Table 1.—Indications for Surgery 








No. of Patients (%) 


10(25.6) 
5(12.8) 
2(5.1) 
2(5.1) 
1(2.6) 
12.6) 
12:6) 

















3(7.7) 
30.7 
12.6) 
2(5.1) 








5(12.8) 
2(8.1) 
1(2.6) 

39(100.0) 





Fig 4.—Normotensive patient with abdominal aortic aneurysm. 
Right renal artery was occluded and left renal artery originated 
from aneurysm (arrow). At surgery, left renal artery was reim- 
planted into aortic graft. 


disease.'^ In the series of 149 arteriograms by Dustan et al, 
40% had a greater than 50% renal stenosis, but only half 
these patients were hypertensive." Forty-four percent of 
all patients in this study who were older than 50 years had 
significant renal stenosis. That few such patients require 
renal revascularization is emphasized by our own statistics: 
only 3.2% (39/1,206) of the patients underwent simulta- 
neous aortic and renal grafts. 

Operative mortality is significantly increased in patients 
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Fig 5.—Sixty-eight-year-old man with half block claudication, right 
common iliac artery stenosis, and mild hypertension. Angiogra- 
phy showed only 50% right renal artery stenosis (arrow). At 
surgery, however, distal renal artery pulse was almost absent. 
Combined revascularization was performed, and patient is well 
three years later. 


with both renal and extrarenal atherosclerosis. Of 502 
patients reviewed by the Cooperative Study of Renovascu- 
lar Hypertension, overall mortality was 5.9%. The mortali- 
ty in patients with atherosclerosis was three times the rate 
for fibromuscular disease (9.3% vs 3.4%). In that series, 
82.5% of deaths occurred in patients with atherosclerotic 
renal disease." Ernst and co-workers reported a 16% total 
mortality (early + late) in 32 patients with focal athero- 
sclerotic renal lesions compared with 31% mortality in a 
similar group with associated extrarenal atherosclerosis." 

If simultaneous aortic and renal reconstruction is 
required to correct such lesions, an additional risk is 
incurred. Reported mortality rates for the combined oper- 
ation range from 5% to 3156.***** These are substantially 
in excess of the mortality associated with isolated aortic or 
renal reconstructions at these institutions, as is the case in 
our own studies. Our study further demonstrates the 
highest risk to be in those patients with an abdominal 
aneurysm and a renal lesion. 

Given the above considerations, the indications for com- 
bined aortic and renal reconstruction must be well 
defined. 

AAA 

An AAA may be discovered during physical examination 
or intravenous pyelography of a hypertensive patient. 
Alternatively, preoperative aortography for AAA may 
reveal an unsuspected renal lesion in a patient with normal 
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Fig 6.—Sixty-one-year-old man with hypertension and no lower 
extremity symptoms. Angiography showed 95% left renal lesion 
(arrow) and severe aortoiliac disease. Thirty-two months after 
combined reconstruction, patient is normotensive. 


or elevated BP. Whether or not to perform combined aortic 
and renal reconstruction in such patients should be based 
on several factors: (1) the presence and extent of hyperten- 
sion; (2) renal function; (3) the severity of the renal lesion 
on arteriography and at surgery; (4) intrarenal vascular 
disease; (5) the status of the contralateral kidney; (6) the 
patient's age and general medical status. Although renal 
vein renin values were obtained in many patients, we did 
not find them as valuable a predictor of success or failure 
as has been reported in studies concerned with the more 
common fibromuscular or focal atherosclerotic lesions. A 
substantial number of patients (35% to 83%) with nonlater- 
alizing renin ratios may be cured or improved by sur- 
gery.*"" Although we continue to obtain renin ratios in 
some patients, nonlateralizing values do not exclude a 
patient from surgical consideration if they are in disagree- 
ment with the clinical assessment and the arteriogram. 
In patients undergoing aneurysmectomy, it has been our 
policy to perform renal revascularization when (1) the 
patient is hypertensive and has a greater than 75% lesion 
in one or both renal arteries; (2) the patient is normoten- 
sive, but on angiography has a greater than 90% renal 
lesion and/or a markedly diminished renal artery pulse at 
surgery; (3) one kidney is atrophic, nonfunctioning, or 
absent, and there is a greater than 75% lesion of the 
contralateral renal artery; (4) a main or accessory renal 
artery arises from the aneurysm. Chronic renal failure in 
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Aortic + Single Renal 
27 Patients 
(69.2%) 


Aortic + Single Renal + Mesenteric 
2 Patients 
(5.1%) 





. association with high-grade renal lesions, with or without 
_ hypertension, is a relative indication for revasculariza- 
tion. Do 
Of the two patients with normal BP and renal function 
who underwent the combined operation, both survived 
surgery and did well. Both patients had near total renal 
artery occlusion in addition to their aneurysm. In such 
patients surgery is indicated by the belief that such 
atherosclerotic lesions are progressive and that substantial 
hypertension or progressive loss of function will eventually 
ensue. Surgical therapy would then necessitate reoperation 
“ina previously dissected. area with a prosthetic graft in 
place. We chose “prophylactic” revascularization, realizing 
it is difficult to assess the long-term value of this surgery. 
That there were only two such patients demonstrates our 
hesitancy to perform this for any but the most severe renal 
"lesion. 
_ AS noted previously, all four early postoperative deaths 
dn our studies occurred in patients undergoing aneurys- 
mectomy and renal revascularization (mortality, 18.2%). 
Advanced age, cardiac and cerebral disease, and preopera- 
tive or postoperative renal failure were significant risk 
factors; this emphasizes the need for careful hemodynamic 
monitoring throughout the perioperative period. Acute 
tubular necrosis is a particularly lethal complication, and 
. warm ischemia time to the kidneys during surgery must be 





E ; minimized. Cold asanguineous perfusates may reduce the 


extent of renal cellular injury. If postoperative ATN does 
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Aortic + Single Renal * Nephrectomy. 
: 4 Patients 
(10.2%) 


Aortic + Bilateral Renal + Mesenteric 
| Patient 
(2.6%) 


Aortic + Bilateral Renal 
4 Patients 
10.2%) 


Aortic + Single Renal 
+Reimplantation of Accessory Renal 
| Patient 
(26%) 





Fig 7.~Diagrams of operations performed. 


occur, early hemodialysis may save some patients. 


Symptomatic Al Occlusive Disease 


Those patients with AI disease and renal revasculariza- 
tion fall into two categories. In the first group, a patient 
with symptomatic lower extremity claudication and hyper- 
tension was most common, Arteriography revealed a single 
or bilateral renal artery lesion in addition to AI disease. 
With the exception of those patients with bilateral severe 
renal lesions (vida infra), the management in this group is 
straightforward. Combined renal and aortic surgery allows 
a direct approach to both problems. One patient in. our 
study was normotensive but had a unilateral, high-grade, 
renal lesion. In view of the low morbidity and absenee of 
mortality in patients undergoing the combined procedure 
for AI disease (as opposed to AAA) at our institution, we 
performed a composite aortie and renal graft with an 
uneventful intraoperative and postoperative course. As 
noted above, it is difficult to assess whether such prophy- 
lactic revascularization serves to preserve function or to 
prevent the future development of renovascular hyperten- 
sion. 


Renovascular Hypertension and 
Asymptomatic Al Occlusive Disease 


The patient with renovascular hypertension, suspected 
on the basis of an IVP and/or an upper abdominal bruit, 
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"Table 2.—Long-term Survivors. 


No. (%) With AAA + 
Renal Disease*1 


11. (78.6) 
3 (214) 





21(72.4) 





Preoperative history 
Cardiac|| 


Cerebral f 
Vascular surgery 
Hypertension 
Antihypertensive medications 
Postoperative renal function 
Increased (0.0) 
Unchanged (86.7) 
Decreased (13.3) 


Postoperative blood pressure + 
Early 
Cure (64.3) 


improved (14.3) 
Unchanged (21.4) 


Current 
Cure (21.4) 


improved (35.7) 
Unchanged (42.9) 


(46.7) 
(40.0) 
(26.7) 
(93.3) 
(86.7) 


13(44.8) 
8(27.6) 
5(17.2) 

25(86.2) 

24(82.8) 





3(10.3) 
21(72.4) 


5(17.2) 


15(60.0) 
5(20.0) 
5(20.0) 


6(24.0) 
10(40.0) 


Cardiac|| 

Cerebral f 

Claudication 
Cardiovascular surgery 


7 (46.7) 
2 (133) 
6 (40.0) 
3**(20.0) 


12(41.4) 
2 (6.9) 
12(41.4) 
4(13.8) 





TE (7.1) 








*AI indicates aortoiliac; AAA, abdominal aortic aneurysm. 





TLength of follow-up: mean, 44.3 months; range, 14 to 10: months. Age at operation: mean, 58.0 years. 
tfLength of follow-up: mean, 37.1 months; range, 17 to 103 months. Age at operation: mean, 64.1 years. 
§Length of follow-up: mean, 40.8 months; range, 14 to 103 months. Age at operation: mean, 61.0 years. 
[indicated by myocardial infarction, angina, congestive heart failure, or arrythmias. 


{ Indicated by stroke or transient ischemic attack. 


- 3tCure indicates diastolic pressure < 90 mm Hg with no medications; improved, diastolic pressure 90 to 100 mm Hg in better control with fewer 


medications. 


**Of these there were one contralateral renal, one aortic valve replacement, and one carotid endarterectomy plus coronary artery bypass. 


TiPatient received femoropopliteal bypass. 


< but without claudication was less common. An arteriogram 
.. was performed that showed in addition to the renal lesion, 
severe but asymptomatic aortic atherosclerosis, which 
would preclude its use as the origin of an aortorenal graft. 
In several such patients, the extent of the aortic atheroscle- 
rosis was suspected on arteriography, but not confirmed 
until exploration. None of these patients had substantial 
claudication, so concomitant lower extremity revasculari- 
zation was not an immediate need. The decision to per- 
- form simultaneous aortic and renal bypass surgery was 
_ based on our belief that this provides the most direct and 
durable reconstruction. There was no mortality in this 


group. 
Alternative Methods 


There are several alternative approaches to the treat- 
ment of patients with combined aortic and renal disease. 
The most popular of these are bilateral renal thromboen- 
darterectomy, autotransplantation, and visceral renal 
reconstruction. The first technique, advocated by Wylie et 
al may be extended to a standard AI endarterectomy in 
patients with lower extremity claudication. Autetransplan- 
tation” is most useful in patients with extensive renal 
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lesions involving the hilar and intrarenal vessels. However, 
it has also been employed with success when there is aortic 
abnormality but a good iliac pulse and pressure. The most 
commonly used visceral renal graft is splenorenal arterial 
bypass for left-sided renal stenosis. Such zn approach was 
first proposed by Hurwitt et al’* and has been recently 
advocated by Brewster and Darling? and by Novick et 
al.” The right-sided equivalent, hepatorenal bypass, has 
been described by Novick et al? and Libertino et al'* but 
has yet to receive extensive clinical application. We believe 
it unwise to depend on the potentially atherosclerotic celiac 
axis and its branches to supply the high flow and pressure 
necessary for renal perfusion. However, rezently published 
results”: are encouraging and may provide a solution to 
these otherwise difficult problems. 


Aortic and Bilateral Renal Lesions 


An especially diffieult problem is that subgroup of 
patients with aortic plus bilateral renal artery disease. In 
view of a higher incidence of technical difficulties and 
renal failure, many authors advise against simultaneous 
bilateral renal revascularization even in the absence of 
associated aortic abnormality. 

Five bilateral procedures were performed in our study 
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Al disease. Postoperative ATN developed in 
rho DAP CR E Hied Two of the three 






„Tt is impossible to ean what the subsequent 
course For these patients might have been with & less 
initial procedure. l 
dgment of every patient is required when 
e expected value of the procedure (relief of hy- 

'rte'isiomor prevention of furtherrenal deterioration) with 
the patient's general medical status and expected longevity. 
-If abdominal aneurysmectomy or AI reconstruction is plan- 
ned ,andthepatienthashypertension orchronicrenal failure, 
-our usual approach is to simultaneously revascularize the 
more diseased renal artery. Renal vein renin ratios and split 
function studies may, if lateralizing, lend verification to the 
arteriographic and operative assessment. When both renal 
arteries are severely and equally diseased, renin ratios do not 
lateralize: and there is hypertension or chronic renal failure, 
we continue to consider selected patients for simultaneous 
aortic plus bilateral renal revascularization. Prophylactic 
bilateral reconstruction is rarely indicated unless occlusion 
appears imminent. 

Visceral renal reconstruction (vida supra) followed, if 
necessary, by a graft to the contralateral kidney is an 
alternative form of staged management. 


CONCLUSIONS 


Based on the results of our study and a review of the 
literature, . we conclude the following: 

1. Combined aortic and renal reconstruction is infre- 

quently indicated. Although renal lesions may be discov- 
ered during preoperative arteriography for aortic aneu- 
rysm or occlusive disease, most of these do not warrant 
concomitant renal revascularization. Likewise, most 
patients with renovascular hypertension are best treated 
with simple aortorenal bypass. If severe aortic disease 
precludes this, surgical options include combined revascu- 
larization, endarterectomy, visceral renal bypass, or auto- 
transplantation. l 
2, Simultaneous aortie and renal artery reconstruction 
results in significantly higher mortality than. isolated 
aortic or renal proeedures. In our study, this increased 
mortality was confined solely to those patients undergoing 
aneurysmectomy and renal bypass; there were no deaths in 
patients with AI and renal disease. 
75:8. Advanced age, cardiac, or cerebral disease, and pre- 
operative or postoperative renal failure are risk factors 
that. mandate special attention in the perioperative peri- 
od. : 

4. In those patients with preoperative iyne ensien, 
long-term cure or improvement may be expected. in two 
thirds of' survivors; however, most will still require some 
antibypertensive medication. The prophylactic value of 
revascularization in normotensive patients is difficult to 
. assess. 
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. mortality in *enovascular disease. JAMA 231:1148-1153, 1975. 


5. In pacients who have undergone combined aortic and 
renal artery reconstruction, the subsequent development 
or progression of cardiac, cerebral, and/or lower extremity 
vascular izsufficiency is common. 
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Calendar of Events 
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January 


Society of Thoracic Surgeons, Jan 25-28, The 
Bonaventure, Los Angeles. For information 
contact W: G. Purcell, Business Manager, 111 
E Wacker Dr, Chicago, IL 60601. 

: Postgraduate Assembly in Surgery, Jan 25-30, 
Sheraton Harbor island Hotel, San Diego. 
Sponsored by University of California, San 
Diego. Contact Dr Marshall Orloff, c/o Office 
of Continuing Education, M-017, UCSD 
^£ School of Medicine, La Jolla, CA 92093. 


February 


Society of University Surgeons, Hershey, Pa, 
> Feb 12-14. Contact the Secretary, B. M. Jaffee, 
MD, SUNY Downstate Medical Center, 450 
"Clarkson Ave, Brooklyn, NY 11203. 
Verdict on Vagotomy, international Symposium, 
` Feb 19-21, Basel, Switzerland. Assessment of 
the role of vagotomy in gastroduodenal ulcer 
“treatment. Contact: Dr Claude Müller, Depart- 
: mënt of Surgery, University of Basel, Kantons- 
Spital, CH-4031 Basel, Switzerland. 

‘American Society tor Surgery of the Hand, Cae- 
sar's Palace, Las Vegas, Feb 23-25. Contact 
2600 S Parker Rd, #132, Aurora, CO 


American Association of Genito-Urinary Sur- 
geons, Feb 26-28, Arizona Biltmore Hotel, 
Phoenix, Ariz. (Members only.) Contact Dr R. 
A. Straffon, Cleveland Clinic, 9500 Euclid Ave, 
Cleveiand, OH 44106. 

American Academy of Orthopedic Surgeons, 

Las Vegas, Feb 26-March 3. Contact AAOS, 

444 N Michigan Ave, Room 1500, Chicago, IL 

60611. 


March 


Central Surgical Association, Dearborn, Mich, 
March 4-7. Contact the Secretary, W. O, Grif- 
fen, MD, University of Kentucky Medical Cen- 
ter, Lexington, KY 40536. 

American Society for Head and Neck Surgery, 
Phoenix, Ariz, March 8-11. Contact Secretary, 
J. C. Goldstein, MD, Albany Medical College, 
Albany, NY 12208. 

Society of Head and Neck Surgeons and Amer- 
ican Society for Head and Neck Surgery, joint 
scientitic meeting, March 8-12. Hyatt Regency 
Hotel, Phoenix, Ariz. Information Gabriel F. 
DeFreitas, MD, 1010 E McDowell Rd, Suite 
203, Phoenix, AZ 85006. 

Neurosurgical Society of America, March 15-18, 
Del Monte Lodge, Pebble Beach, Calif. Con- 
tact Dr Jim L Story, Secretary, NSA, 7703 
Floyd Curl Dr, San Antonio, TX 78229. 

American College of Surgeons, spring meeting, 





March 29-April 2, New Oneans. Contact ACS, 
55 E Erie St, Chicago, 1L:50611. 


April 


American Burn Association: April 1-4, Sheraton 
Washington Hotel, Washington, DC. Contact 
Dr. P. William. Curreri, New York Hospital/ 
Cornell Medical Center, 525 E 68th St, New 
York, NY 10021. 

American Association of Neurological Sur- 
geons, April 5-9, Boston Sheraton Hotel, Bos- 
ton. Contact AANS 625 N Michigan Ave, Suite 
1519, Chicago, IL 60611. 

American Surgical Association, April 22-24, 
Hyatt Regency Hotel, Chicago. Contact Or W 
Gerald Austen, 32 Fruit St, Boston, MA 
02114. 


May 


The. Society of Neurological Surgeons, May 
10-13, Chicago. Contact Dr W Kemp Clark, 
Secretary, Society of Neurological Surgeons, 
5323 Harry Hines Blvd, Dallas, TX 75235. 

American Urological Association, May 10-14, 
Sheraton Boston Hotel, Beston. Contact AUA 
Office of Education, PO Béx 1129, Aspen, CO 
81611. 





ews and Announcements 






tor will be pleased to receive for publi- 
tion brief notices of meetings, semi- 
nars, or symposia which are of inter- 
st fo the readers of the ARCHIVES. 
News items of. appointments, promo- 
ions and developments in the field of 
surgery and related disciplines are 








gh Fitzpatrick, MD, Dies.—Dr 
‘Hugh F: Fitzpatrick, Director of Sur- 
gery at St Luke’s Hospital, St Luke’s- 
Roosevelt: Hospital Center, New York, 
died there on Aug 21, 1980, after a 
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brief illness. Dr Fitzpatrick was a 
professor of surgery at Columbia Uni- 
versity College of Physicians and Sur- 
geons, and Clark Professor of Surgery 
at St Luke’s Hospital Center-Colum- 


bia University College of Physicians - 


and Surgeons, New York. Under his 
guidance and leadership, active clini- 
cal programs in cardiac surgery and 
renal transplantation were estab- 
lished and have continued to flourish. 
He fostered and encouraged the devel- 
opment of the Surgical Research 
Laboratories at St Luke’s Hospital. A 
graduate of Creighton University, 
Omaha. Dr Fitzpatrick received the 
degree of Doctor of Medicine from 
Creighton University School of Medi- 


cine in 1943. During World War II he 
saw active duty with the US Navy in 
the Pacific. In 1949 he became a resi- 
dent in general surgery, at Presbyteri- 


-an Hospital, New York, and subse- 
quently. completed. à residency in 


cardiovascular surgery at St Francis 
Hospital for Cardiac Children on Long 
Island. Dr Fitzpatrick came to St 


-Luke's in 1955 and was appointed 


director of surgery in 1970. He was a 
member of many medical and scien- 
tific societies, including the Ameriean 
Surgical Association, the Halsted So- 
ciety, the American Association for 
Thoracic Surgery, The New York Sur- 
gical Society, and the Society of Uni- 
versity Surgeons. 
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Abbott WM: Diseussion, 1321 (No) 

Abbott WM see Walden A 

Abou-Zamzam AM see Busuttil RW 

Abrams JS: Multiple malignant carcinoids of 
stomach,.1219 (Oc) 

Ackerman NE, Graeber GM, Fey J: Enterostomal 
varices secondary to portal hypertension, 1454 
(De) 

Adami GF..Bachi V: Role of delayed hypersensi- 
tivity tests in surgery (eorres.) 559 (Ap) 

t Adiott M; Amaud J-P, Beehary S: Stapled vs 

sutured eoloreetal anastomosis, 1436 (De) 

-Adson MA: Discussion, 467, 480, 523 (Ap) 

‘Adson MA:see Bess MA 
.Agliozzo C see Solmer R 
Ahmadian ¥ see Hurley JK 
Aitken DR; Reeves C, Mackett MCT, Branson 
BW: Obstruction of defunctionalized small 
bowel, 1631. (Se) 
Aitken DR see idowu J 
Akins. CW, Thurer RL, Waltman AC, Margolies 
MN, Schneider RC: Misplaced caval filter, 1133 
(Se) : 
Alden JF: Discussion, 527 (Ap) 
Aldrete JA. Franatovic Y: Postponement of oper- 
, ations, 1204 (Oc) 
W: Chronic granulomatous disease in 
recurrent abscesses (editorial com- 


Alexander dW: Polyglyeoii ic-acid, silk, and topical 
| ampieillin (editorial comment) 295 (Mr) 
Allison 4 spe Lewis J 


Ring EJ, Freiman DB, Oleaga JA, 


Ansley JD see Perdue GD 
Archie JP:Discussion, 1222 (No) 


"Ashbaugh DG: Discussion, 421, 539 (Ap) 
Athanasoitis TA see Kadir S 
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E Berkowitz ra Roberts B: Balloon 


Atkinson JB see Owens ML 

Auer A: Discussion, 518 (Ap) 

Auer Al: Discussion, 512 (Ap) 

Aufses AH Jr: Cecal volvulus (editorial :omment) 
211 (Mr) 

Aust JB: Discussion, 414 (Ap) 

Austin E see Sherwood R 

Austin RM, Mack GR, Townsend CM, ack EE: 
Infiltrating (intramuscular) lipomas and an- 
giolipomas, 281 (Mr) 


Babu SC, Sharma PVP, Raciti A, Ma:r CH Jr, 
Elrabie NA, Clauss RH, Stah! WM, Bel Guer- 
cio LRM: Monitor-guided responses, 1384 
(No) 

Bachi V see Adami GF 

Bailey LL see Schmidt CA 

Baird RN, Bird DR, Clifford PC, Lusby 3J, Skid- 
more R, Woodcock JP: Upstream. stenosis, 
1316 (No) 

Baird RN: Diseussion, 1322 (No) 

Baker RJ see Donahue PE 

Baker WD: Diseussion, 1398 (No) 


Baker WH, Hadcock MM, Littooy FN: Manage- 


ment of polytetrafluoroethylene groft occlu- 
sions, 508 (Ap) 
Baker WH: Discussion, 513 (Ap) 












-Balaji MR, DeWeese JA: Fibromusculzr dyspla- 


sia of internal carotid artery, 984 (Ai) 


Ballantine TVN see Mollitt DL 


Barak J see Orda R 

Barker WF: Gangrene and Severe Iseaemia of 
Lower Extremities (Book Review) 1:3 (Ja) 
Barker WF: Ontogeny and phylogeny, 255 (No) 
Barker WF: Spontaneous dissection o. internal 
carotid arteries (editorial comment): 549 (Au) 
Barker WF: Discussion, 1294, 1347 (No 


‘Barner HB: Treatment of Acute Wyocardial 


Ischemia (Book Review) 231 (Fe) 


Barner HB see Joyce PF 


Barnes RW: Hemodynamics for vasealar sur- 
geon, 216. {Fe) 

Barrows GH see Wieman TJ 

Bartlett RH see Curreri PW 

Bast RG see Gee W 

Basu PK see Bore PJ 

Baue AE: 60 years of Archives of Susgery, 809 








: Tribute to Sam Powers, 4D, 1021 


Berguer R, McCattrey JF, Bauer RB: Bilateral. 


Baue AE: Why recertification? 11 (Ja), (corres. 
1003 (Au) 1 

Baue AE see Heinrich JJ 

Bauer RB see Berguer R 

Baumgartner WA, Mark JBD: Esophageal lejos: 
myoma first seen as superior mediastinal 
mass, 94 (Ja) 

Baumgartner WA, Mark JBD: Use of thoraeoscó-. 
py in diagnosis of pleural disease, 420 (Ap). 

Baxter CR: Discussion, 438 (Ap) 

Baxter CR see Hunt JL 

Beahrs OH: Discussion, 398, 474 (Ap) 

Beahrs OH see Hubert JP Jr 

Beart RW Jr see Waits JO 

Beasley AS: Injured Child (Book Review) ET 
(No) B 

Becker RA, Vaughan GM, Goodwin CW. Jh Zie 
ter MG, Harrison TS, Mason AD Jr, Pruitt 
Plasma norepinephrine, epinephrine, and. th 
roid hormone interactions in severely burned 
patients, 439 (Ap) N" 

Beehary S see Adioff M 

Beesinger D see Thal ER 

Beinfield M see Heinrich JJ 

Bella FJ see Stillman RM 

Bellon EM see DePalma RG 

Berci G see Sherwood R 

Berens JJ: Discussion, 385 (Ap) DUX 

Berguer R, Higgins RF, Reddy DJ: Intimal hyper- S 
plasia, 332 (Mr) as 

















internal carotid artery occlusion, 840 (Jy) 

Berkoff HA see Turnipseed WD nM 

Berkowitz HD: Diagnostic accuracy of ocular o: 
pneumoplethysmography attachment for pulse ^ 
volume recorder, 190 (Fe) 

Berkowitz HD see Alpert JR 

Berne TV see Silberman H 

Bernhard VM: Discussion, 1313 (No) 

Bernhard VM see Boren CH 

Bernstein EF: Discussion, 303 (Mr), 1322, 1392 
(No) 

Bernstein EF see Kroener JM 

Bernstein JM see Miller DR 

Bess MA, Adson MA, Elveback LR, Moertel CG: 
Rectal cancer following colectomy for polypo- 
sis, 460 (Ap) 

Bevin AG: Mutilating Injuries of Hand (Book 
Review) 230 (Fe) 

Bhat DJ.see Kohlberg WI 

Bibro MC, Houlihan RK, Sheahan DG: Colonic 
ganglioneuroma, 75 (Ja) 
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Bietz DS see Snyder WH I 

Bird DR see Baird RN 
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Bivins BA, Rapp RP, Powers P, Butler JL, Haack 
D: Electronic flow control and roller clamp 
control in intravenous therapy, 70 (Ja) 
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Bixier TJ see Smith GW 

Black CD, Popovich NG: Stabili ty of intravenous 
fat emulsions (corres.) 891 (Jy) 
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(Au) 

Blaisdeil FW see Grosse ME 

Block GE: Gastrointestinal 
Review) 230 (Fe) 

Block GE: Intestinal Stomas (Book Review) 231 
(Fe) 

Block MA, Jackson CE, Greenawald KA, Yott 
4B, Tashjian AH Jr: Clinical characteristics 
distinguishing hereditary from sporadic me- 
dullary thyroid carcinoma, 142 (Fe) 

Block MA: Discussion, 397 (Ap) 

Bogdasarian RS: Facial Nerve (Book Review) 
353 (Mr) 

Bombeck CT see Nyhus LM 

Bore PJ, Basu PK, Rudge CJ, Sells RA: Contam- 
inated renal allografts, 755 (Je) 

Boren CH, Towne JB, Bernhard VM, Salles- 
Cunha S: Profundapopliteal collateral index, 
1366 (No) 

Borner JW see Goodale RL 

Borovetz HS see Hardesty RL 

Bottino JC see Hurtubise MR 

Boulanger M see Perry HB 

< Bouwman D see Dahn M 

Bowes DE see Keagy BA 

Braasch JW, Sala LE, Ellis FH Jr, Crozier RE: 
Parietal cell vagotomy, 699 (Je) 

Braly P, Garite T, German JC: Fetal heart rate 
patterns in infants in whom necrotizing ente- 
rocolitis develops, 1050 (Se) 

‘Branson BW see Aitken DR 

Braunstein GD see Stabile BE 

Brener BJ see Dick LS; Scher LA 

Brennan MF see Burt ME 

Brennan MJ see Wilson GS 

Brewster DC see Kadir S; May ARL; O'Hara PJ 

Brief DK see Dick LS; Scher LA 

Britton RC see Kron 1L 

Brochu F: On precise language (corres) 559 
(Ap) 

Brolin RE, Ravitch MM: Studies in intestinal 
healing VI, 339 (Mr) 

Brooks JR: Jamieson and Kay's Textbook of 
Surgical Physiology (Book Review) 893 (J y) 

`. Brown JL see Tolbert TW 

Bryant GH see Wernly JA 

Bryant RC: Forefoot amputation (corres.) 889 

sy) 

“Bryner UM, Longerbeam JK, Reeves CD: Post- 
iraumatie ischemie stenosis of small bowel, 
1039 (Se) 

Buckspan GS see Sawyers JL 

::Buerk CA see Ketch LL 

Bufalino J see Kaufman BH 

Burcharth F see Andersen JR 

Burkel WE see Graham LM 

-Burt ME, Brennan MF: Incidence of hypercalcem- 
ja and malignant neoplasm, 704 (Je) 

_ Burt ME, Long JA Jr, Flye MW: Bilirubin erystals 

“in pleural fluid (corres.) 677 (My) 

-Bushkin FL see Dedrick DF 

.. Busuttil RW, Abou-Zamzam AM, Machleder HI: 

Collagenase. activity of human aorta, 1373 
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Caldwell F: Discussion, 443 (Ap) 

Callow AD: Postoperative occlusion after carotid 
endarterectomy (editorial commenti 574 (My) 

Callow AD see Castronuovo JJ Jr; Gembarowicz 
RM 

Calvin JW: Discussion, 1264 (No) 

Cameron DE: Handbook of Surgery (Book 
Review? 115 (Ja) 

Campbell GS: Discussion, 1352 (No) 

Cannon JA: Discussion, 1382 (No) 

Canteimo NL see Cutler BS 

Carey LC see Ellison EC; Traetow WD 

Carmichael JD: Carotid surgery in community 
hospital, 937 (Au) 

Carson SN, Hunter G, Wong HN, Farrer PA: 
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y) 

Carson SN see Wong HN 

Carter D: Problems in Breast Pathology (Book 
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grass inflorescences [Dudgeon] 979 (Au) 

Burns 

plasma norepinephrine, epinephrine, and thyroid 
hormone interactions in severely burned 
patients [Becker] 439 (Ap) 

prevention of upper gastrointestinal bleeding in 
burn patients, role for 'elemental' diet [Choe- 
taw] 1073 (Se) 

safety and efficacy of new synthetic burn dress- < 
ing, multicenter study [Curreri] 925 (Au) 

Burns, Electric 1 

acute, current diagnostic and therapeutic ap- 
proaches to management [Hunt] 484 (Ap) 
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Cadaver 

en bloc excision of kidneys for transplantation’ 
[Colberg] 1238 (Oc) 

Calcification, Pathologic see Calcinosis 

Calcinosis 

lithopedion, stone baby [Fagan] 764 (Je) 

Caicium see also Hypercaicemia 

intracellular-like cardioplegic solution, enhance- 
ment of myocardial protection [Christlieb] 1839 
(No) 

plasma ionized, role of systemic vasculature in 
hemodynamic response to changes in [Schei- 
degger] 206 (Fe) 

CALENDAR OF EVENTS 

119 (Ja), 232 (Fe), 349 (Mr), 558 (Ap), 680 (My), 
796 (Je), 896 (Jy), 1002 (Au), 1134 (Se), 1243 
(Oc), 1406 (No), 1498 (De) 

Cancer see Neoplasms 

Cancer Staging see Neoplasm Staging 

Cannulation see Catheterization 

Carbon Dioxide 

partial distal pancreatectomy with hand-held CO, 
laser, experimental study [Orda] 869 (Jy) 

Carcinoembryonic Antigen 

arteriovenous gradient, determination by selec- 
tive angiography for localization of metastatic: 
colorectal cancer [Patt] 1122 (Se) 

Carcinoid Tumor 

multiple malignant, of stomach [Abrams] 1219 
(Oc) 

Carcinoma 

in transplanted nipple [Rose] 1131 (Se) 

nonpalpable breast lesions discovered by mam- ~ 
mography [Solmer] 1067 (Se) 

of esophagus, esophagogastrostomy in continuity 
for, use for unresectable tumors of lower third 
of esophagus and cardia [Popovsky] 637 (My) 

of prostate, invasion of rectum by [Goldfarb] 
1117 (Se) 

segmental tuberculosis of colon mimicking [De- 
vanesan] 90 (Ja) 

thyroid, clinical characteristics distinguishing 
hereditary from sporadic medullary, treatment 
implications [Block] 142 (Fe) 

Carcinoma, Papillary 

oceult, of thyroid [Hubert] 394 (Ap) 

Cardia 

esophagogastrostomy in continuity for carcino- 
ma of esophagus, use for unresectable tumors 
of [Popovsky] 637 (My) 

Cardiac Arrest, Induced see Heart Arrest, 
induced 

Cardiac Depressants see  Anti-Arrhythmia 
Agents 

Cardiac Output 

continuous positive airway pressure, use of low 
levels in adult patients with artificial airways 
[Venus] 824 (Jy) 

increased oxygen transport and, after intraoper- 
ative isovolemic hemodilution, study in periph- 
eral vascular disease [Shah] 597 (My) 

role of systemie vasculature in hemodynamic 
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Cardiac Output—Continued 
response to changes in plasma ionized caleium 
[Scheidegger] 206 (Fe) 

Cardiopulmonary Bypass 

clinical experience with pediatric microporous 
oxygenator for profound hypothermia [Har- 
desty] 1855 (No) 

intracellular-like cardioplegic solution, enhance- 
ment of myocardial protection [Christlieb] 1339 
(No) 

misplaeed caval filter, removal from heart with- 
out [Akins] 1133 (Se) 

Cardiospasm 

esophagomyotomy (corres.) [Lam] 890 (Jy) 

Carotid Arteries 

_ earotid-earotid bypass graft [Manart] 669 (My) 

combined carotid-vertebral vascular disease, new 
surgical approach [Malone] 783 (Je) 

diagnostié accuracy of ocular pneumoplethys- 

¿cx mography attachment for pulse volume record- 

er [Berkowitz] 190 (Fe) 

endarterectomy, alternative approach [Whitte- 

: more} 940 (Au) 

injuries, primary repair vs ligation for [Ledger- 
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phy, value as screening test in suspected steno- 

sis of [Keagy] 1199 (Oc) 
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intraoperative cerebrovascular hemodynamics 
[O'Hara] 1156 (Oc) 

postoperative occlusion after carotid endarterec- 
tomy [Turnipseed] 573 (My) 

prognosis of asymptomatic ulcerating lesions 
[Kroener] 1387 (No) 

recurrent transient ischemic attacks after endar- 
terectomy [Owens] 482 (Ap) 

“stenosis plus occlusion: endarterectomy or by- 

pass? [Gee] 183 (Fe) 

tump pressure, unreliable guide for shunting 

‘during earotid endarterectomy [Kwaan] 1083 

(Se) 

surgery in community hospital, 467 consecutive 

perations [Carmichael] 937 (Au) 

ery without temporary indwelling shunt, 

1917 consecutive procedures [Whitney] 1393 

(No) 

"why operate on fibromuscular dysplasia of? [Ef- 
feney] 1261 (No) 

Carotid Artery, Internal 

ilateral occlusion of, surgical management [Ber- 

guer] 840 (Jy) 

“fibromuscular dysplasia of, occurrence with acute 

Stroke, surgical reversal [Balaji] 984 (Au) 

spontaneous dissection of, spontaneous resolu- 

tion documented by serial ocular pneumople- 

thysmography and angiography [Gee] 944 

(Au) 

Castor Oil 

‘studies in intestinal healing. VI, effect of phar- 

macologically induced peristalsis on fresh 

intestinal anastomoses in dogs [Brolin] 339 

(Mr) 

Catheterization 

continuous positive airway pressure, use of low 
levels in adult patients with artificial airways 

a. [Venus] 824 (Jy) 

: expanded applications of Broviac catheter [Pon- 
sky] 324 (Mr) 

hemobilia after percutaneous transhepatic bili- 
ary drainage [Monden] 161 (Fe) 

improved cannula instrument for operative cho- 
langiography (corres.) [Rabinov] 229 (Fe) 

improved technique for needle catheter jejunos- 
tomy [Delany] 1235 (Oc) 

LeVeen shunt trocar (corres.) [Carter] 890 (Jy) 

redirection of misplaced central venous catheters 
[Schaefer] 789 (Je) 

requirements for method of transvenous inferior 
vena eava interruption [Hunter] 1324 (No) 

restoring patency of occluded central venous 
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Catheterization—Continued 
catheters [Hurtubise] 212 (Fe) 

Swan-Ganz catheter, comparison of insertion 
techniques [Nehme] 1194 (Oc) 

Swan-Ganz, lobar pulmonary hemorrhage, un- 
usual complication of [Connors] 883 (Jy) 

Cecum 

cecal volvalus, ease for nonresectional therapy 
[Howard] 273 (Mr) 

Cefazolin 

wound infections after transplant nephrectomy 
[Kohlbe-g] 645 (My) 

Central Venous Pressure 

redirection of misplaced catheters [Schaefer] 789 
(Je) 

restoring patency of occluded catheters [Hurtu- 
bise] 212 (Fe) 

Swan-Ganz catheter, comparison of insertion 
techniques [Nehme] 1194 (Oc) 

CephalotF in 

comparison of use of oxacillin and, in vascular 
surgery [May] 56 (Ja) 

Cerebral ischemia, Transient 

prognosis of asymptomatic ulcerating carotid 
lesions [Kroener] 1387 (No) 

recurrent attacks after carotid endarterectomy 
[Owens] 482 (Ap) 

Cerebral Vasospasm see Cerebral ischemia, 
Transient 

Cerebral Ventricles 

acute abdcmen in children with infected ventric- 
uloperitoneal shunts [Hubschmann] 305 (Mr) 

Cerebrospinal Fluid 

acute abdcmen in children with infected ventric- 
uloperitoneal shunts [Hubsehmann] 305 (Mr) 

Cerebrovescular Circulation 

intraoperative hemodynamics, relation of oculo- 
pneumoolethysmography to [O'Hara] 1156 
(Oc) 

Cerebrovescular Disorders 

carotid suzgery in community hospital, 467 cori- 
secutive operations [Carmichael] 937 (Au) 

fibromuscular dysplasia of internal carotid 
artery, occurrence with acute stroke, surgical 
reversal [Balaji] 984 (Au) 

primary repair vs ligation for carotid artery 
injuries [Ledgerwood] 488 (Ap) 

prognosis of asymptomatic ulcerating carotid 
lesions [Kroener] 1387 (No) 

recurrent transient ischemic attacks after carot- 
id endarterectomy [Owens] 482 (Ap) 

Stump pressure, unreliable guide for shunting 
during earotid endarterectomy [Kwaan] 1083 
(Se) 

Certification 

American Board of Surgery in-training examina- 
tion [Grosse] 654 (My) 

peripheral vascular surgical education [Fry] 16 
(Ja) 

physician’s assistant as resident on surgical serv- 
ice, example of creative problem solving in 
surgical manpower [Heinrich] 310 (Mr) 

surgeon's assistant, training and grammar [Han- 
lon] 243 (Mr) 

why recertification? [Baue] 11 (Ja), (replies) 
[Blacker, Baue] 1003 (Au) 

Cervix Uteri 


congenital atresia of, with pelvie endometriosis - 


[Nunley] 757 (Je) 

Chickenpox Virus see Varicella-Zoster Virus 

Child 

varicella-zoster infections in pediatric renal 
transplant recipients [Hurley] 751 (Je) 

Cholangicgraphy 

acute and subacute pancreatitis, role of surgery 
and encoscopie retrograde cholangiopancrea- 
tography [Dickerman] 552 (Ap) 

hemobilia after percutaneous transhepatic bili- 
ary drainage [Monden] 161 (Fe) : 

intravenous, comparison of ultrasound and, in 
acute cholecystitis [Ulreich] 158 (Fe) 


Cholangiography-—- Continued 

operative, improved cannulz instrument for 
(eorres.) [Rabinov] 229 (Fe) 

operative, indications and accuracy of [Pagana] 
1214 (Oc) 

operative, radiation hazard te cperating room 
personnel during [Linos] 1431 (De) 

Cholangitis 

choledochoduodenostomy, impertance of common 
duct size and occurence of [Kraus] 1212 (Oc) 

Cholecystectomy 

effect on cold insoluble globulin [Robbins] 1207 
(Oc) 

indications and accuracy of operative cholangiog- 
raphy [Pagana] 1214 (Oc) 

narcotic anesthetic drugs, effect on biliary 
dynamics [Murphy] 710 (Je) 

polyglycolic acid, silk, and topical ampicillin, use 
in hernia repair and [Andersen] 293 (Mr) 

Cholecystography 

oral, and ultrasonography, comparison in diagno- 
sis of gallbladder disease [Detwiler] 1096 (Se) 

oral, in assessment of acute abdominal pain 
[Smith] 642 (My) 

Cholecystitis 

acute, comparison of ultrasound and intravenous 
cholangiography [Ulreich] 158 (Fe) 

aeute, hepatobiliary scanning in diagnosis of 
[Szlabick] 540 (Ap) 

and cholethiasis in children ater repair of con- 
genital duodenal anomalies [Tchirkow] 85 
(Ja) 

Choledocholithiasis see Common Bile Duct 
Calculi 

Cholelithiasis 

and cholecystitis in children after repair of con- 
genital duodenal anomalies [Tchirkow]} 85 
(Ja) 

cholesterol, in adolescent females, connection 
with obesity, parity, and oral contraceptive use 
[Honoré] 62 (Ja) 

Cholelithiasis, Common Bile Duct see Common 
Bile Duct Caiculi 

Cholestasis 

common duct stricture from clironie pancreatitis 
[Yadegar] 582 (My) 

efficacy of gallbladder for drainage in biliary 
obstruction, comparison of malignant and 
benign disease [Dayton] 1085 (Se) 

Cholesterol 

cholelithiasis in adolescent females, connection 
with obesity, parity, and orai contraceptive use 
[Honoré] 62 (Ja) 

Cholesterol, Dietary 

regression of atherosclerotic plaques in rhesus 
monkeys, angiographic, morphologic, and an- 
giochemical changes [DePalina; 1268 (No) 

Cholestyramine 

regression of atherosclerotic plaques in rhesus 
monkeys, angiographic, morphologic, and an- 
giochemical changes [DePalma] 1268 (No) 

Choroid Neoplasms 

value of no-touch isolation techrüque for resec- 
tion of cancer, eye as model [McCubbin] 224 
(Fe) 

Chylothorax 

after positive end-expiratory: pressure ventila- 
tion, resolution of [Kurtz] 73 (Ja) 

treatment of (corres.) [Pilon] 1137 (Se) 

Cicatrix 

umbilical hernias (corres.) [Shaw] 1242 (Oc) 

Cimetidine 

declining role of surgeon in treatment of acid- 
peptic diseases [Penn] 184 (Fey 

hemorrhage from Meckel's diverticulum, case 
with heterotopie gastric mucosa treated with 
[Collins] 83 (Ja) 

prevention of upper gastrointestinal bleeding in 
burn patients, 'elemental' diet compared to 
[Choctaw] 1073 (Se) 

surgeons and peptic ulcer disease (corres.) 
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iate seeding of enzymatically derived 

ndothelium in Dacron vascular grafts, studies 

ch autologous canine cells [Graham] 1289 
3 see Hypothermia, induced 
Cold-Insoluble Globulins see Fibronectins 
Colectomy 
for polyposi&, rectal cancer following [Bess] 460 
(Ap) 
Colitis, Granulomatous see Crohn Disease 
Colitis, Pseudomembranous see Enterocolitis, 
Acute 

Collagen ^ 

-glutsraldehyde-tanned ovine collagen conduits as 

^ovaseular xenografts in dogs [Ketharnathan] 
BB? (Au) 

‘laparotomy as precipitating factor in rupture of 
intra-abdominal anearysms [Swanson] 299 
(Mr) 

Collagenase see Clostridiopeptidase A 

Collateral Circulation 

profundapopliteal collateral index, guide to suc- 
cessful profundaplasty [Boren] 1366 (No) 

Colon 

early proliferative activity, occurrence in erypts 
of small bowel and colon after partial small- 
bowel resection [Tilson] 1481 (De) 

exclusion bypass principle, use in palliative treat- 
ment of malignant duodenocolie and gastro- 
colic fistulas [Steer] 87 (Ja) 

ischemic dog, effect of intra-arterial vasodilators 

. on blood flow in [Williams] 602 (My) 

multiple perforations of, after compressed air 

“injury: [Raina] 660 (My) 

segmental tuberculosis of, mimicking carcinoma 

o [Devanesan] 90 (Ja) 

‘stapled vs sutured colorectal anastomosis [Ad- 
-loff] 1486 (De) 
Colonic Neoplasms 
“arteriovenous carcinoembryonic. antigen gra- 
dient, determination by selective angiography 
for localization of metastatic colorectal cancer 
[Patt] 1122 (Se) 
gangtioneuroma [Bibro] 75 (Ja), (corres.) (Crys- 
tal? 676 (My) 
lipoma, massive bleeding from (corres.) [Key] 889 
gy 
no-touch isolation technique, caveat emptor 
(corres.) [Sparks] 1136 (Se) 
recta cancer following colectomy for polyposis 
_ [Bess] 460 (Ap) 
Colostomy: 
complications in children, analysis of 146 cases 
.,[Mollitt] 455 (Ap) 
;enterostomal varices secondary to portal hyper- 
tension, progression of disease in conservative- 
< ly managed cases [Ackerman] 1454 (De) 

(protesting high-risk rectal anastomosis [Durst] 

2b (Fey 

reanastoniosis of end stoma and mucous fistula 

< without formal laparotomy [Gingold] 1420 

‘studies in intestinal healing VI, effect of phar- 
macologically. induced peristalsis on. fresh 
intestinal anastomoses in dogs [Brolin] 339 
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Common Bile Duct 

choledochoduodenostomy, importance of size of, 
and occurrence of cholangitis [Kraus] 1212 
(Oe) 

pressure during enflurane anesthesia, effects.of 

.merphine and subsequent naloxone [Dedrick] 

BBG (v) 

strietiure from chronic pancreatitis [Y adegar] 582 
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Common Bile Duct Calculi 
choledochoduodenostomy, importance of common 

duct size and occurrence of cholangitis [Kraus] 
1212 (Oc) 
endoscopic papillotomy (corres.) [Houston] 889 
(dy) 
indications and accuracy of operative cholangiog- 
raphy [Pagana] 1214 (Oc) 
preoperative evaluation of risk of common bile 
duct stones [Lacaine] 1114 (Se) 

Common Hepatic Duct see Hepatic Duct, Com- 
mon 

Computers 

automated data management for clinicians, low- 
cost approach [Wong] 514 (Ap) 

Congenital Defects see Abnormalities 

Connective Tissue see Collagen 

Consultants 

appreciation expressed to, 109 (Ja) 

Contraceptives, Oral 

cholesterol cholelithiasis in adolescent females, 
eonnectior with obesity, parity, and use of 

[Honoré] 62 (Ja) 

Convulsions 1 

nesidioblastosis in children [Knight] 880 (Jy) 

Coronary Artery Bypass see Aortocoronary 
Bypass 

Coronary. Disease see also Aortocoronary 
Bypass 

coronary artery incision and dilation {Lary} 1478 
(De) : 

Coronary Vessels 

coronary artery incision and dilation [Lary] 1478 
(De) 

Cost Containment see Cost Control 

Cost Control 

cost containment [Welch] 571 (My) 

Crohn Disease 

involving. duodenum, including duodenal cuta- 
neous fistula, management of [Fitzgibbons] 
1022 (Se) 

Cutling's Ulcer see Duodenal Ulcer 

Cystadenoma, Mucinous 

pseudomyxoma peritonei [Fernandez] 409 (Ap) 

Cystic Duct 

persistent cholecystohepatie ducts [Kihne] 972 
(Au) 

Cystic Fibrosis 

expanded ‘applications of Broviac catheter [Pon- 
sky] 324 (Mr) 
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Dacron see Polyethylene Terephthalate 

Data Processing, Automatic see Automatic Data 
Processing 

Debridement 

infected prosthetic grafts, local therapy with 
graft preservation [Popovsky] 203 (Fe) 

invasive primary cutaneous phycomycosis in dia- 

> petic leg ulcers (Tomford] 770 (Je) 

Deformitles see Abnormalities 

Deglutition d 

esophagogastrostomy in continuity for carcino- 
ma of esophagus, use for unresectable tumors 
of lower third of esophagus and cardia [Popov- 
sky] 637 (My) : 

Deglutition Disorders 

dysphagia due to aortic arch anomaly, diagnostic 
and therapeutic considerations [Leonardi] 1229 
(09 -— 

Dermatosclerosis see Scleroderma, Circum- 
scribed - 

Devices see Equipment and Supplies 

Diabetes Mellitus E 

invasive primary cutaneous phycomyeosis in dia- 
betie leg ulcers [Tomford] 770 (Je) 





Diabetic Angicpathies 

forefoot amputation, predieting suecess in dia- 
beties (corres.) [Bryant] 889 (Jy) 

hyperemic response for accurate diagnosis of 
arterial insufficiency [Van De Water] 851 
Gy) 

Dialysis, Extracorporeal see Hemodialysis 

Diaphragm 

supradiaphragmatic right liver lobe and gallblad- 
der [Organ] 989 (Au) 
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ic 

Diathermy : 

partial distal pancreatectomy with hand-held CO; 
laser compared to scalpel and, experimente 
study [Orda] 869 (Jy) 
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hormone receptors, pathology, and survi 
[Yonemoto] 1056 (Se) 
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al surgery [Alpert] 715 (Je) ; 
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(De) 
why operate on carotid fibromuscular dysplasia’ 
[Effeney] 1261 (No) ; 
Dilution Technics see Indicator Dilution Tech: 
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Disinfectants 
disinfection of surgical wounds without inhib: 
tion of normal wound healing [Viljanto] 253 
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Dissecting Aneurysm see Aneurysm, Dissec 
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Diverticulitis, Colonic : 
Henri Hartmann and Hartmann operation [San- 
derson] 792 (Je) l 
Douching see Irrigation 
Drainage ji 
another cause for incomplete lung reexpansion .- 
(corres.) [Kauf man] 229 (Fe) : 
healing of perineal wound [Hartz] 471 (Ap) 
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in biliary obstruction, efficacy of gallbladder for, 
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after [Monden] 161 (Fe) 
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review after 10-year experience [Grodsinsky] 
$45 (Ap) ) 
surgieal treatment of hydatid disease of liver 
[Sayek] 847 (Jy) 
Drainage, Suction see Suction 
Dressings see Bandages 
Duodenal Papilla, Major see Vater's Ampulla 
Duodenal Ulcer 
blown duodenal stump, avoidable complication 
[Woodward] 693 (Je) 
complete vagotomy, evolution of effective tech- 
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declining role of surgeon in treatment of acid- 
peptic diseases [Penn] 134 (Fe) 
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Duodenal Uicer—Continued 
cedure [Petropoulos] 33 (Ja) 

parietal cell vagotomy, effect on lower esophage- 
al sphincter function [Braasch] 699 (Je) 

prevention of upper gastrointestinal bleeding in 
burn patients, role for ‘elemental’ diet [Choc- 
taw] 1073 (Se) 

Duodenum 

acquired double pylorus due to gastroduodenal 
fistula complicating peptic ulceration [Ghahre- 
mani] 194 (Fe) 

blown duodenal stump, avoidable complication 

[Woodward] 693 (Je) 

eholedochoduodenostomy, importance of common 
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-[Tehirkow] 85 (Ja) 

colonie exelusion bypass principle, use in pallia- 
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= experimental acute pancreatitis, inducement by 
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management of Crohn's disease involving, 
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bons] 1022 (Se) 
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Sayek] 847 (Jy) 

conomics, Medical 

cost: containment [Welch] 571 (My) 
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ITORIAL COMMENT 

rtic grafting procedures, tailoring options 

Ernst] 1102 (Se) 

bilateral internal carotid artery occlusion, surgi- 
cal management [Fry] 843 (Jy) 

carotid-earotid bypass graft [Ernst] 671 (My) 

carotid endarterectomy, alternative approach 
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gastric volvulus in newborn [Touloukian] 1049 
(Se) 
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[Wright] 1438 (De) 
surgery in ovarian cancer [Morris] 868 (Jy) 
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value of ne-touch isolation technique ^or resec- 
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(Fe) 
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Hypertension see also Vascular Resisiance 

postponement of operations, prevention in 
patients found to be mildly hypertensive [Al- 
drete] 1204 (Oc) 

postresuscitative, 
(De) 

Hypertension, Portal 

ectopic variées in patients with (corres.) [Lebrec] 
890 (Jy) 

enterostomal varices secondary to, progression of 
disease in conservatively managed cases [Ack- 
erman] 1454 (De) 

surgical management in childhood, long-term 
results [Fonkalsrud] 1042 (Se) 

Hypertension, Renal 

surgical treatment of renovascular hypertension, 
long-term follow-up of 216 patients up to 20 
years [Starr] 494 (Ap) 

Hypertension, Renovascular see Hypertension, 
Renal 


reappraisal [Gerriek] 1486 


Hyperthyroidism 

thyroidography in evaluation of thyroid disease 
[Ram] 588 (My) 

Hypoglycemia 

nesidioblastosis in children [Knight] 880 (Jy) 

Hypotension 

hepatic trauma, review of 56 consecutively 
treated patients [Miller] 175 (Fe) 

Hypothermia, Induced 

hypothermic pulsatile perfusion in preservation 
of pancreases for 24 to 48 hours before islet cell 
transplantation [Toledo-Pereyra] 95 (Ja) 

in situ cold perfusion of kidneys for transplanta- 
tion, experimental and clinical evaluation [Gar- 
vin] 180 (Fe) 

profound, clinical experience with pediatric 
microporus oxygenator for [Hardesty] 1355 
(No) 


lleitis, Regional see Crohn Disease 
lleitis, Terminal see Crohn Disease 
lleocolitis see Crohn Disease 
lleostomy 


enterostomal varices secondary to portal hyper v 


tension, progression of disease in conservative: 
ly managed cases [Ackerman] 1454 (De) 

reanastomosis of end stoma and mucous fistula 
without formal laparotomy [Gingold] 1420 
(De) 

studies in intestinal healing VI, effect of phar- 
macologically induced peristalsis on fresh 
intestinal anastomoses in dogs [Brolin] 389 
(Mr) 

lleum 

ileosigmoid knot [VerSteeg] 761 (Je) 

lleus see Intestinal Obstruction 

iliac Artery i 

aortic grafting procedures, tailoring options [Ow 
ens] 1099 (Se) : 

balloon dilation of iliac stenosis with distal arteri- x 
al surgéry [Alpert] 715 (Je) : 

dynamic isotope aortoiliac assessment, clinical; 
Doppler, and arteriographic correlation [Car« 
son] 859 (Jy) 

12-year experience with femorofemoral crossover 
grafts [Dick] 1359 (No) 


upstream stenosis, diagnosis by Doppler signals 00 


from femoral artery [Baird] 1316 (No) 

liac Vein 

extra-anatomical bypass of obstruction of, use of ^ 
synthetic. (expanded  polytetrafluorethylene 
[Goretex]) graft [Clowes] 767 (Je) 

immunosuppression 

decline in: survival after liver transplantation 
[Starzl] 815 (Jy) 

failure of, to prolong venous allograft survival 
[Ricotta] 99 (Ja) 

Immunosuppressive Agents 

cutaneous malignant melanoma after therapy 
with [Chaudhuri] 322 (Mr) 

indicator Dilution Technics 


video dilution technique, accurate measure of |. 


blood flow during routine arteriography [Hol- 
eroft] 1299 (No) 

infant 

atrial repairs of infant complex congenital heart 
lesions, emphasis on frst 3 months of life 
[Turley] 1335 (No) 

Infant, Newborn 

gastrie volvulus in [Idowu] 1046 (Se) 

polymer membrane covering of eviscerated bow- 
el in [Ein] 781 (Je) 

infection - 

infected aneurysms of abdominal aorta [Scher] 
975 (Au) 

infected prosthetic grafts, local therapy with 
graft preservation [Popovsky] 203 (Fe) 

safety and efficaey of new synthetie burn dress- 
ing, multicenter study [Curreri] 925 (Au) 


Subject index — 1517 





































Infection—Continued 
uncontrolled, role of, in multiple system organ 
failure [Fry] 186 (Fe) 
Information Processing, Automatic see Auto- 
matic Data Processing 
infusions, Intra-Arterial 
selective vasopressin infusion for upper gastroin- 
testinal tract hemorrhage [Mallory] 30 (Ja) 
vasodilators, effect on blood flow in ischemic dog 
colon [Williams] 602 (My) 
Infusions, Parenteral see also Fluid Therapy 
electronic. flow control and roller clamp control in 
intravenous therapy, clinical comparison [Biv- 
ins] 70 (Ja) 
expanded applications of Broviae catheter [Pon- 
.. sky] 324 (Mr) 
;; Infusions, Regional 
intra-Arteríal 
Inguinal Hernia see Hernia, inguinal 
injections, Sclerosing see Sclerosing Solu- 
tons 
: Injuries, Nonpenetrating see Wounds, Nonpen- 
etrating 
"Injuries see Wounds and Injuries 
innominate Artery 
: earotid-carotid bypass graft [Manart] 669 (My) 
‘Insulin see also Hyperinsulinism 
sepsis, glucose intolerance, and protein malnutri- 
tion, metabolic paradox [Dahn] 1415 (De) 
Insulin Coma see Hypoglycemia 
Insulinoma see islet Cell Tumor 
insuloma see Islet Cell Tumor 
Insurance, Health 
cost containment [Welch] 571 (My) 
. intermittent Claudication 
femoropopliteal bypass. grafting for, is pessi- 
;;mism warranted? [Donaldson] 724 (Je) 
“Intermittent. Positive Pressure Breathing see 
Positive Pressure Respiration 
termittent Positive Pressure Ventilation see 
‘Positive Pressure Respiration : 
nternational Cardiovascular Society 
28th seientific meeting, Chicago, June 27-28, 
1980, papers read before, 1255-1399 (No) 
Internship and Residency 
American Board of Surgery in-training examina- 
- tion [Grosse] 654 (My) 
physician's assistant as resident on surgical serv- 
ice, example of creative problem solving in 
Surgical manpower [Heinrich] 310 (Mr) 
surgeon's assistant, training and grammar [Han- 
:lon] 243 (Mr) 
Intestinal Motility see Gastrointestinal Motility 
Intestinal Obstruction 
cecal volvulus, ease for nonresectional therapy 
[Howard] 273 (Mr) ` 
tolonie ganglioneurema [Bibro] 75 (Ja), (corres.) 
2t [Orystal] 676 (My) 
`c Hleosigmoid knot [VerSteeg] 761 (Je) 
obstruetion of defunctionalized small bowel after 
bypass surgery for morbid obesity [Aitken] 
1031 (Se) 
posttraumatic ischemic stenosis of small bowel 
[Brrner] 1019 (Se) 
Intestinal Perforation 
multiple perforations of colon after compressed 
air injury [Raina] 660 (My) 
surgical implications of Behcet's disease [Ketch] 
vo 759 (Je) 
‘Intestine, Small 
early proliferative activity, oceurrence in erypts 
of small bowel and colon after partial small- 
bowel resection [Tilson] 1481 (De) 
obstruction of defunctionalized small bowel after 
bypass surgery for morbid obesity [ Aitken] 
1081 (Se) 
posttraumatie ischemie stenosis of small bowel 
:[Bryner] 1089 (Se) 
intestines 
ectopic varices in patients with portal hyperten- 
sion (corres.) [Lebrec] 890 (Jy) 


Arterial see infusions, 
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intestines—Continued 7 aro 

polymer membrane covering of evisecrated bow- 
el in neonate [Ein] 781 (Je) 

splanchnic arteriosclerotic disease and intestinal 
angina [Zelenock] 497 (Ap) 

studies im intestinal healing VI, effect of phar- 
macologically induced peristalsis on fresh 
intestinal anastomoses in dogs [Brolin] 339 
(Mr) 

intra-Aoric Balloon Pumping see Assisted Cir- 
culation 

Intracellular Fluid see Body Fluids 

intradermal Tests see Skin Tests 

Intralipid see Fat Emulsions, Intravenous 

Intravencus Feeding see Parenteral =eeding 

Intravenous infusions see Infusions. Parenter- 
al 

intubation 

another cause for incomplete lung r»expansion 
(corres.) [Kaufman] 229 (Fe) 

healing o? perineal wound [Hartz] 47. (Ap) 

Intubation, Gastrointestinal see Enteral Feed- 


intussusception 

himantobezoar (corres) [Vander Salm] 1137 
(Se) 

jejunogastrie [Waits] 1449 (De) 

Irrigation 

healing o? perineal wound [Hartz] 47. (Ap) 

infected prosthetic grafts, local therapy with 
graft preservation [Popovsky] 203 (Fe) 


peritoneal lavage, unreliability ir gunshot 
wounds of lower chest and abdomer [Thal] 430 
(Ap) 

Ischemia 


effect of intra-arterial vasodilators om blood flow 
in ischemic dog colon [Williams] 602 (My) 

ischemic gangrene, indication for tetanus pro- 
phylaxis (corres.) [Stroud] 1401 (Noi 

popliteal artery trauma, 31 consecutive cases 
without amputation [Lim] 1307 (Nc) 

posttraumatic ischemic stenosis of small bowel 
[Bryner] 1039 (Se) 

severe limb, revascularization for [Perdue] 168 
(Fe) 

severe upper limb [Schmidt] 1188 (Oc: 

splanchni» arteriosclerotic disease anc intestinal 
angina [Zelenock] 497 (Ap) 

Ischemic Heart Disease see Coronary Disease 

islands of Langerhans 

hypothermic pulsatile perfusion, use ia preserva- 
tion of pancreases for 24 to 48 hcurs before 
islet cell transplantation [Toledo-Fereyra] 95 
(Ja) 

islet Cell Tumor 

insulinoma, experience in surgical treatment 
[Hsien-chiu] 647 (My) 

Islet Cei! Tumor, Ulcerogenic see Zollinger- 
Ellison Syndrome 

isoproteranol 

effect of intra-arterial vasodilators on blood flow 
in ischemic dog colon [Williams] 602 (My) 


Jaundice, Cholestatic see Cholestasis 

Jaundice, Obstructive see Cholestasis 

Jejunum 

acute anc subacute pancreatitis, role of surgery 
and endoscopic retrograde cholangiopancrea- 
tography [Dickerman] 552 (Ap) 

improved technique for needle catheter jejunos- 
tomy [Delany] 1235 (Oc) 

jejunogastric intussusception [Waits] 1449 (De) 

Jugular Veins 

persisten: hepatic hydrothorax after peritoneoju- 
gular shunt [Ikard] 1125 (Se) 

Swan-Ganz catheter, comparison of insertion 
techniques [Nehme] 1194 (Oc) 






K 


Keflin see Cephalothin 

Kidney 

cadaver, en bloc excision of, for transplantation 
[Colberg] 1238 (Oc) 

horseshoe, abdominal aortic surgery and [Connel- 
ly] 1459 (De) 

in situ cold perfusion of, for transplantation, 
experimental and clinical evaluation [Garvin] 
180 (Fe) 

Kidney, Artificial see Hemodialysis 

Kidney Failure, Acute see also Hemodialysis 

total parathyroidectomy and sutotransplantation 
in secondary hyperparathyroidism [Mozes] 378 
(Ap) 

Kidney Failure, Chronic see ‘Hemodialysis 

Kidney Transplantation 

allograft retained in situ after failure [Silber- 
man] 42 (Ja) 

contaminated renal allograft: [Bore] 755 (Je) 

en bloe excision of cadaver kidneys for [Colberg] 
1238 (0c) 

hypoalbuminemia after [Vaziri] 286 (Mr) 

in situ cold perfusion of kidneys for, experimen- 
tal and clinical evaluation {Garvin] 180 (Fe) 

transfusion and renal allograft survival, benefi- 
cial effect of transfusions given on day of 
transplantation [Hunsickesj 737 (Je) 

use in patient with systemic lupus erythematosus 
and complete occlusion of ‘inferior vena cava 
[Waltzer] 987 (Au) 

varicella-zoster infections in pediatric recipients 
[Hurley] 751 (Je) 

wound infections after transplant nephrectomy 
[Kohlberg] 645 (My) 

Kidney Tubular Necrosis, Acute see Kidney 
Failure, Acute 

Knee 

below-knee amputation, is effort to preserve 
knee joint justified? [Castranuovo] 1184 (Oc) 


L 


Laboratories 

automated data management for clinicians, low- 
cost approach [Wong] 514 (Ap) 

Laki-Lorand Factor see Factor XIII 

Laparoscopy see Peritoneoscopy 

Laparotomy 

as precipitating faetor in rupture of intra- 
abdominal aneurysms [Swanson] 299 (Mr) 

formal, reanastomosis of end stoma and mucous 
fistula without [Gingold] 1:20 (De) 

Staging, evaluation of, in Hodgkin's disease 
[O'Holleran] 694 (Je) 

surgery in ovarian cancer [Wajnen] 863 (Jy) 

value of preoperative evaluation in patients with 
lymphoma [Waldor] 258 (Mr) 

Lasers 

partial distal pancreatectomy with hand-held CO, 
laser, experimental study [Orda] 869 (Jy) 

Lavage see Irrigation 


below-knee bypass for limb salvage, comparison 
of autogenous saphenous vein, polytetrafluoro- 
ethylene, and composite Dacron-autogenous 
vein grafts [Hobson] 833 (Jy) 

revaseularization for severe limb ischemia [Per- 
due] 168 (Fe) 

Leg Ulcer 

diabetie, invasive primary cutàneous phycomyeo- 
sis in [Tomford] 770 (Je) 

Leiomyoma 

esephageal, first seen as superior mediastinal 
mass [Baumgartner] 94 (Ja; 

Lets Proteins see Fibronectins 

Leukocytes, Polymorphonudiear see Neutro- 
phiis 


Subject Index Ww 








hepatic: les, for delayec hepatic hemorrhage 
[Pearce] 92 (Ja) 
primary repair vs, for carotid artery injuries 


Lipid Emulsions, Intravenous see Fat Emul- 
‘sions, intravenous 
Lipoma 
colonic, massive bleeding from (corres.) [Key] 889 
dy 
infiltrating. intramuscular), and angiolipomas, 
; dinicopathologi¢ study of 6 cases [Austin] 281 
(Mn. c 
Lithopedion 
stone baby [Fagan] 764 (Je) 
Liver 
arteriograpbie management of hepatic hemor- 
rhage (corres) [Hunt] 1242 (Oc) 
hepatic artery ligation for delayed hepatic 
hemorrhage [Pearce] 92 (Ja) 
hepatic: trauma, review of. 56 consecutively 
treated patients [Miller] 175 (Fe) 
hepatobiliary scanning in diagnosis of acute cho- 
lecystitis [Szlabick] 540 (Ap) 
liver abscesssas late complieation of pereutaneous 
biopsy of Klein] 1233 (Oc) 
supradiaphragmatic right liver lobe and gallblad- 
der [Orga] 989. (Au) 
suprahepati« gallbladder with hypoplasia of right 
lobe of [Fiintueh] 658 (My) 
transplantation; decline in survival after [Starzl] 
815 (Jy) 
ültrasonie evaluation of hepatie and splenic trau- 
ma [Viscomi] 320 (Mr) 
Liver Abscess 
as late compiication of percutaneous liver biopsy 
[Klein] 1233 40v) 
chronic. granulomatous disease. in adult with 
«recurrent abscesses [Perry] 200 (Fe) 
"Liver Circulation see also Hepatic Artery 
hemobilia alter percutaneous transhepatie bili- 
ary drainage [Monden] 161 (Fe) 
Liver Cirrhosis 
persistent hepatic hydrothorax after peritoneoju- 
Tkard] 1125 (Se) 
‘Liver Neoplasms 
arteriovenous :tarcinoembryonie antigen gra- 
< dient, determination by selective angiography 
for lecalizatien of metastatic colorectal cancer 
bess 1122 (Be) 
gastrin and human chorionic gonadotropin 
allinger-Ellison syndrome [Stabile] 1090 


expansion, airway pressure transmission, and 

positive end-expiratory pressure [Chapin] 

11421193 106, eorrection, 115:215 (Fe) 

incomplete resxpansion, another cause for 
(corres) [&aufman] 229 (Fe) 

lobar pulmonary hemorrhage, unusual complica- 

tionof Swan-Ganz catheterization [Connors] 

883 Jy) 

Lung Neoplasms 

use of thoracoscopy in diagnosis of pleural dis- 

ease [Baumgartner] 420 (Ap) 

Lupus Erythematosus Disseminatus see Lupus 

Erythemaiosus, Systemic 

Lupus Erythematosus, Systemic ? 

renal transelantation, use in patient with com- 
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Lupus Erythematous, Systemic—Contiried 
plete occlusion of inferior vena cava and 
[Waltzer] 987 (Au) 

Lymph Node Excision 

clinical characteristics distinguishing hereditary 
from sporadic medullary thyroid carcinoma, 
treatment implications [Block] 142 (Fe: 

nonpalpable breast lesions discovered br mam- 
mography [Solmer] 1067 (Se) 

prognostic value in malignant melanoma: [Kara- 
kousis] 719 (Je) 

Lymph Nodes 

thyroidography in evaluation of thyroid disease 
[Ram] 588 (My) 

Lymphatic Diseases see Chylothorax; Lympho- 
ma 

Lymphatic Metastasis 

clinical characteristics distinguishing hereditary 
from sporadic medullary thyroid car*inoma, 
treatment implications [Block] 142 (Fe: 

occult papillary carcinoma of thyroid [Hubert] 
394 (Ap) 

serum gastrin and human chorionie gonacbtropin 
in Zollinger-Ellison syndrome [Stabile] 1090 
(Se) 

Lymphatic Neoplasms 

multiple malignant carcinoids 
[Abrams] 1219 (Oc) 

Lymphogranuioma, Malignant see Hotügkin's 
Disease 

Lymphoid Tissue see Spleen 

Lymphoma 

‘secondary’ operative staging of patients with 
[Coon] 401 (Ap) 

value of preoperative evaluation in patiests with 

[Waldor] 258 (Mr) 


of stomach 


Macrophages see Reticuloendothelial &ystem 

Mammary Glands see Breast 

Mammography 

nonpalpable breast lesions discovered ^y [Sol- 
mer] 1067 (Se) 

Marasmus see Protein-Calorie Malnutrition 

Meckel's Diverticulum 

hemorrhage from, case with heterotopic: gastric 
mucosa treated with cimetidine [Covins] 88 
(Ja) 

MEDEX see Physicians' Assistants 

Mediastinum 

esophageal leiomyoma first seen as superior 
mediastina! mass [Baumgartner] 94 (ia) 

Medical Devices see Equipment and Supplies 

Medical Records 

automated data management for clinicians, low- 
eost approach [Wong] 514 (Ap) 

treatment of surgical emergencies with and 
without algorithm [Hopkins] 745 (Je? 

Megacolon 

colostomy cornplications in children, an:lysis of 
146 cases [Mollitt] 455 (Ap) 

Melanoma 

cutaneous malignant, after immunosuppressive 
therapy [Chaudhuri] 322 (Mr) 

malignant, prognostie value of lymph rode dis- 
seetion in [Karakousis] 719 (Je) 

value of no-touch isolation technique fer resec- 
tion of cancer, eye as model [MeCubbin] 224 
(Fe) 

Membranes 

polymer, covering of eviscerated bowel in neo- 
nate [Ein] 781 (Je) 

Mesenteric Veins 

infected Daeron mesorenal portosystemè shunt 
[Kaminski] 81 (Ja) 

surgical management of portal hypertension in 
childhood, long-term results [Fonkalsrad] 1042 
Se) 

thrombosis, importance of second-look eperation 





Mesenteric Veins—Continued 
[Khodadadi] 315 (Mr) 

Metanephrine see Epinephrine 

Metastasis see Neoplasm Metastasis 

Methyinorepinephrine see Norepinephrine 

Methyiprednisolone 

ileosigmoid knot [VerSteeg] 761 (Je) 

Minnesota Multiphasic Personality Inventory 
see MMPI 

MMPI 

gastric bypass for morbid obesity, preoperative 
and postoperative psychological evaluation 
[Saltzstein] 21 (Ja) 

Models, Biological 

human model for study of blood-vascular wall 
interactions, I. description and demonstration 
of use of model [Mason] 952 (Au) 

Monitoring, Physiologic 

monitor-guided responses, operability with safes > 
ty is inereased in peripheral vascular diseases 
[Babu] 1384 (No) 

Morphea see Scleroderma, Circumscribed 

Morphine 

common bile duct pressure during enflurane 


anesthesia, effects of morphine and subse-.: i 


quent naloxone [Dedrick] 820 (Jy) 

narcotic anesthetic drugs, effect on biliary 
dynamics [Murphy] 710 (Je) 

Mortality 

morbid implications of above-knee amputations, 
report of series, literature review [Houston] 
165 (Fe) 

outcome of operations for upper gastrointestinal 
tract bleeding [Elerding] 1473 (De) 

surgieal management of duodenal trauma, pre- 
cepts based on review of 247 cases [Snyder] 422 
(Ap) 


Moyamoya Disease see Arterial Occlusive Dis- . 


eases 
Moyer, Car! A. 
what's past is prologue [Butcher] 371 (Ap) 
Mucous Membrane 
reanastomosis of end stoma and mucous fistula 


without formal laparotomy [Gingold] 1420 ` E 


(De) 

Mucoviscidosis see Cystic Fibrosis 

Mullerian Ducts . 

congenital atresia of uterine cervix with pelvie 
endometriosis [Nunley] 757 (Je) 

Muscles 

acute electric burns, current diagnostic and ther- 
apeutic approaches to management [Hunt] 434 
(Ap) 

Myocardial Depressants see Anti-Arrhythmia 
Agents 

Myocardial Revascularization 

septal wall. motion, significance on outcome of 
left ventricular scar resection [Schmidt] 624 
(My) 

Myocardium 

intracellular-like cardioplegic solution, enhance- 
ment of protection of [Christiieb] 1339 (No) 

Myxoma 

pseudomyxoma peritonei [Fernandez] 409 (Ap) 


Naloxone 

common bile duct pressure during enflurane 
anesthesia, effects of morphine and subse- 
quent use of [Dedrick] 820 (Jy) 

Narcotics 

anesthetie drugs, effect on biliary dynamies 
[Murphy] 710 (Je) 

Needles 

improved technique for needle catheter jejunos- 
tomy [Delany] 1235 (Oc) 

Neoplasm Metastasis 

arteriovenous carcinoembryonic antigen gra- 
dient, determination by selective angiography 


Subject index 1519 























































































Neoplasm Metastasis—Continued 
for localization of metastatic colorectal cancer 
[Patt] 1122 (Se) 
occult papillary carcinoma of thyroid [Hubert] 
394 (Ap) 
serum gastrin and human chorionic gonadotropin 
in Zollinger-Ellison syndrome [Stabile] 1090 
(Se) 
Neoplasm Staging 
evaluation of bone sean in preoperative clinical 
staging of breast cancer [Wilson] 415 (Ap) 
evaluation of staging laparotomy in Hodgkin's 
disease [O'Holleran] 694 (Je) 
Hodgkin's, changing indications for splenectomy 
[Traetow] 447 (Ap) 
‘secondary’ operative staging of patients with 
lymphoma [Coon] 401 (Ap) 
-value of preoperative evaluation in patients with 
lymphoma [Waldor] 258 (Mr) 
sms 
colonic exclusion bypass principle, use in pallia- 
tive treatment of malignant duodenocolic and 
gastrocolic fistulas [Steer] 87 (Ja) 
fficacy of gallbladder for drainage in biliary 
obstruction, comparison of malignant and 
benign disease [Dayton] 1086 (Se) 
estrogen receptor proteins in diverse human 
tumors [Stedman] 244 (Mr) 
„expanded applications of Broviae catheter [Pon- 
sky] 324 (Mr) 
malignant, incidence of hypercalcemia and [Burt] 
op 104 Je) 
malignant soft-tissue tumors of anterior abdomi- 
nal wall [Shiu] 152 (Fe) 
vàlue of no-touch isolation technique for resec- 
tion of cancer, eye as model [McCubbin] 224 
(Fo) 
Neoplasms, Experimental 
diversion of duodenal contents, effect on produc- 
tion of experimental gastric cancer [Wieman] 
959 (Au) 
Neoplasms, Muscle Tissue 
infiltrating (intramuscular) lipomas and angioli- 
pomas, elinicopathologie study of 6 cases [Aus- 
;. tin] 281 (Mr) 
Neostigmine 
_ studies in intestinal healing VI, effect of phar- 
macologically induced peristalsis on fresh 
intestinal anastemoses in dogs [Brolin] 339 
5o Mr) 
: Nephrectomy 
transplant, wound infections after [Kohlberg] 
645 (My) 
Nesidioblastosis 
in ehildren [Knight] 880 (Jy) 
Neuroma 


“painful, in long below-elbow amputees [Louis] 
50842 (Je) 
Neutrophils 
chronic granulomatous disease in adult with 
recurrent abscesses [Perry] 200 (Fe) 
New England Society for Vascular Surgery 
6th annual meeting, Waterville Valley, NH, Sept 
27, 1979, papers presented, 1151-1187 (0c) 
NEWS AND ANNOUNCEMENTS 
558 (Ap), 896 (Jy), 1243 (Oc), 1498 (De) 
Nipples see Breast 
: Nitroprusside 
effects of, after bypass operations, perioperative 
assessment of segmental left ventricular func- 
tion [Hill] 609 (My) 
"Nitrous Oxide 
limb blood flow, influence of temperature during 
halothane-nitrous oxide anesthesia [Pflug] 616 
(My) 


on precise language (corres.) [Brochu] 559 (Ap) 

Norepinephrine 

plasma norepinephrine, epinephrine, and thyroid 
hormone interactions in severely burned 
patients [Becker] 439 (Ap) 
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cholesterol cholelithiasis in adolescent females, 
connection with parity, oral contraceptive use 
and [Honoré] 62 (Ja) 
morbid. gastric bypass for, preoperative and 
postoperative psychological evaluation [Saltz- 
stein’ 21 (Ja) 
morbid, obstruction of defunctionalized small 
bowe after bypass surgery for [Aitken] 1031 
(Se) 
morbid, prevention of early failure of stapled 
gastr.c partitions in treatment of [Ellison] 528 
(Ap) 
stomal ulcers after gastric bypass [Printen! 525 
(Ap) 
Obituaries 
Hugh Fitzpatrick, MD, 1498 (De) 
Samuel R. Powers, Jr, MD [Eckert] 1019 (Se) 
University of Pennsylvania surgeon, Dr William 
T. Fitts, dies, 1243 (0c) 
Occupational Diseases 
radiation hazard to operating room personnel 
during operative cholangiography [Linos] 1431 
(De) 
Ocular Herpes Zoster Virus see Varicella-Zoster 
Virus 
Oddi's Sphincter see Vater's Ampulla 
Omentum 
surgical treatment of hydatid disease of liver 
[Sayek] 847 (Jy) 
Omphalocele see Hernia, Umbilical 
Oncolysis see Neoplasms 
Operating Rooms 
radiation hazard to personnel during operative 
cholangiography [Linos] 1431 (De) 
sterile portable radiation shield for [Sigel] 347 
(Mr) 
Ophthalmic Artery 
diagnostie accuracy of ocular pneumoplethys- 
mography attachment for pulse volume record- 
er [Berkowitz] 190 (Fe) 
oculoplethysmography /carotid phonoangiogra- 
phy, value as screening test in Suspected carot- 
id artery stenosis [Keagy] 1199 (Oc) 
oculopneumoplethysmography, relationship to 
intraoperative cerebrovascular hemodynamies 
[O'Hara] 1156 (Oc) 
Opiates see Narcotics 
Organs 
multiple system organ failure, role of meon- 
trolled infection [Fry] 136 (Fe) 
Ornipressin see Vasopressins 
Outpatient Clinics, Hospital 
value of needle biopsy in outpatient diagnosis of 
breast cancer [Fentiman] 652 (My) 
Ovarian Neoplasms 
pseudomyxoma peritonei [Fernandez] 409 (Ap) 
surgery :n [Wijnen] 863 (Jy) 
Oxacillin 
comparison of use of cephalothin and, in vascular 
surgery [May] 56 (Ja) 
Oxygen Consumption 
increased cardiac output and oxygen transport 
after intraoperative isovolemic hemodilution, 
study in peripheral vascular disease [Shah] 597 
(My) 
Oxygenators 
pediatric microporous, for profound hypother- 
mia, clinical experience with [Hardesty] 1355 
(No) 


Pain 

painful neuromas in long below-elbow amputees 
[Louis] 742 (Je) 

Palliative Treatment 

esophagogastrostomy in continuity for carcino- 


live Treatment—Continued 


ma of esophagus, use for unresectable tumors 
of lower third of esophagus and cardia [Popovs- 
ky] 637 (My) 
Pancreas 
abscess after aleóholie pancreatitis [Donahue] 905 
(Au) 
annular, Mayo Clinie experience, 1957-1976, with 
literature review [Kiernan] 46 (Ja) 
hypothermie pulsatile perfusion, use in preserva- 
tion of pancrease for 24 te.48 hours before islet 
cell transplantation [Toledo-Pereyra] 95 (Ja) 
Pancreatectomy 
nesidioblastosis in children Knight] 880 (Jy) 
partial distal, with hand-heid CO, laser, experi- 
mental study [Orda] 869 & y) 
Pancreatic Cystic Fibrosis see Cystic Fibrosis 
Pancreatic Diseases see Hyperinsulinism 
Pancreatic Neoplasms 
efficacy of gallbladder for ‘drainage in biliary 
obstruction, comparison of malignant and 
benign disease [Dayton] 1086 (Se) 
insulinoma, experience in Surgical treatment 
{Hsien-chiu] 647 (My) 
Pancreatitis 
acute and subacute, role of sergery and endoscop- 
ic retrograde cholangiopancreatography [ Dick- 
erman] 552 (Ap) 
alcoholic, pancreatic abscess:after [Donahue] 905 
(Au) 
chronic, common duct stricture from [Yadegar] 
982 (My) 
ehronie, surgical treatment of, review after 10- 
year experience [Grodsinsky] 545 (Ap) 
experimental acute, inducement by taurocholate 
sodium-trypsin injeetion- into temporarily 
closed duodenal loop in ra: [Orda] 327 (Mr) 
Papaverine 
effect of intra-arterial vasodilators on blood flow 
in ischemie dog colon [Williams] 602 (My) 
Paralytic ileus see intestina! Obstruction 
Parathyroid Glands 
total parathyroidectomy and autotransplantation 
in secondary hyperparathvroidism [Mozes] 378 
(Ap) 
Parenteral Feeding see also Fat Emulsions, 
Intravenous 
redirection of misplaced central venousckathet- 
ers [Schaefer] 789 (Je) 
Parenteral Hyperalimentatión see Parenteral 
Feeding 
Parenteral Infusions see Infasions, Parenteral 
Parity 
cholesterol cholelithiasis in adolescent females, 
connection with obesity, oral contraceptive use 
and [Honoré] 62 (Ja) 
Patch Tests see Skin Tests 
Pediatrics 
clinical experience with microporus oxygenator 
for profound hypothermia [Hardesty] 1355 
(No) 
Pelvis 
congenital atresia of uterine cervix with pelvic 
endometriosis [Nunley] 757 (Je) 
embolization of extensive peripheral angiodys- 
plasias, alternative to radival surgery [Joyce] 
665 (My) 
Pepsin 
ulcer perforation rate and, study of perfused eat 
esophagus [Goodale] 874 (Ji) 
Peptic Ulcer see also Zollinger-Ellison Syn- 
drome 
acquired double pylorus due-to gastroduodenal 
fistula complicating [Ghahzemani] 194 (Fe) 
declining role of surgeon in treatment of acid- 
peptic diseases [Penn] 134 (Fe) 
surgeons and peptic ulcer disease (corres.) 
[Woods] 1136 (Se) 
Peptic Ulcer Hemorrhage 
outcome of operations for upper gastrointestinal 
tract bleeding [Elerding] 1473 (De) 
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ddneys for transplantation, 
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sal wound [Hartz] 471 (Ap) 


äl shunts [Hubsehmann] 305 (Mr) 
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_ [Miller] 175 (Fe) 
‘ (corres.) [Carter] 890 (Ly) 
unreliability in gunshot 
hest ard abdomen (Thali 430 


: ritonei [Fernandez] 409 (Ap) 


s for blünt abdominal trauma 


ironic. granulematous disease in adult with 
Tecurrent absresses [Perry] 260 (Fe) 


* management of pheochromocy- 
gregnancy [Fudge] 1224 (Oc) 


emeni ' operations, prevention in 
patients found to be mildly hypertensive [Al- 
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on surgical service, example of 
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bilirubin crystals i in 1 (corres.) [Burt] 671 Gly) 
persistent hepatic hydrothorax after peritoneoju- 
gular shunt [Ikard] 1125 (Se) 
Pneumonia, Aspiration 





- bronchiectasis in pediatric patients resulting 


from aspirated grass inflorescences [Dudgeon] 
979 (Au) 

lung expansion, airway pressure transznission, 
and positive end-expiratory pressure [Chapin] 
114:1193 (Oc, correction, 115:215 (Fe) 

Pneumothorax 

another cause for incomplete lung reexpansion 
(corres.) [Kaufman] 229 (Fe) 

Politef see Polytetrafluoroethylene 

Polyethylene Terephthalate 

below-knee bypass for limb salvage, comparison 
of autogenous saphenous vein, polyte:rafluor- 
oethylene, and composite Dacron-autagenous 
vein grafts [Hobson] 833 (Jy) 

immediate seeding of enzymatically derived 
endothelium in Dacron vascular graft. studies 
with autologous canine cells [Graham] 1289 
(No) zs 

infected Dacron mesorenal portosystem:e shunt 
[Kaminski] 81 (Ja) 

Polyglycolic Acid 

silk, topical ampicillin and, use in hernia repair 
and cholecystectomy [ Andersen] 293 (Sir) 

Polymers 

peritoneal adhesions, prevention with use of 
hydrophilic polymer coatings [Goldberg] 776 
(Je) 

polymer membrane covering of eviscerated bow- 
el in neonate [Ein] 781 (Je) 

Polyps 

reétal eancer following colectomy for polyposis 
: [Bess] 460 (Ap) 

Polytet see Polytetrafiuoroethylene 

Polytétratluoroethylene 

comparison of autogenous saphenous vem, com- 
posite Dacron-autogenous vein graiis and, 
below-knee bypass for limb salvage [Hobson] 
833 (Jy) 

graft aneurysms [Mohr] 1467 (De) 

graft occlusions, management of [Baker] 508 
(Ap) 

improved technique for insertion of intsa-aortic 
balloon pump [Cutler] 794 (Je) 

synthetic (expanded [Goretex]) graft, exira-ana- 
tomieal bypass of iliac vein obstruction 
[Clowes] 767 (Je) 

Polyvidon see Polyvinylpyrrolidone 

Polyvinylpyrrotidone 

disinfection. of surgical wounds withou: inhibi- 
tion of normal wound healing [Viljaato] 253 
(Mr) 

peritoneal adhesions, prevention with use of 
hydrophilic: polymer coatings [Goldberg] 776 
(Je) 

Popliteal Artery 

femoropoplitéal bypass grafting for intermittent 
claudication, is pessimism warranted?) Donald- 
son] 724 (Je) 

profundapopliteal collateral index, guide to sue- 
‘cessful profundaplasty [Boren] 1366 (30) 

trauma, 31 consecutive cases without amputation 
[Lim] 1307 (No) 

Portacaval Anastomosis 

surgieal management of portal hypertension in 
childhood, long-term results [Fonkalsrad] 1042 
(Se) 

Portal System see also Liver Circulation 

infected Dacron mesorenal portosystemic shunt 
[Kaminski] 81 (Ja) 

Portal Vein. 

enterostomal varices secondary to pori hyper- 
tension, progression of disease in conservative- 
ly managed cases [Ackerman] 1454 (De) 

management of variceal hemorrhage, results of 
standardized protocol using vasopressin and 
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transhepatic embolization [Gembarowicz] 1160 

(Oc) 

Positive Pressure Respiration 

continuous positive airway pressure, use of low 
levels in adult patients with artificial airways 
[Venus] 824 (Jy) 

end-expiratory, lung expansion, airway pressure 
transmission and [Chapin] 114:1193 (Oc), cor- 
rection, 115:215 (Fe) 

end expiratory, resolution of chylothorax after 
[Kurtz] 73 (Ja) 

treatment of chylothorax (corres.) [Pilon] 1137 
(Se) 

Postgastrectomy Syndromes 

remedial operation for alkaline reflux gastritis 
and associated syndromes [Sawyers] 519 (Ap) 

Postoperative Complications 

bilirubin erystals in pleural fluid after esophago- 
gastrectomy (corres.) [Burt] 677 (My) 

blown duodenal stump, avoidable complication 
[Woodward] 693 (je) 

earotid endarterectomy, alternative approach: 
[Whittemore] 940 (Au) 

carotid surgery in community hospital, 467 conse- 
cutive operations [Carmichael] 937 (Au) 

cecal volvulus, case for nonresectional ‘therapy 
[Howard] 278 (Mr) 

cholelithiasis and cholecystitis in children after 





















repair of ‘congenital duodenal anomalies. 
[Tchirkow] 85 (Ja) 

colostomy, in children, analysis of 146 cases [Mol- 
litt] 455 (Ap) > 


contaminated renal allografts [Bore] 755 (Je) 
gastric bypass for morbid obesity, preoperative 
and postoperative psychological evaluation 
[Saltzstein] 21 (Ja) 
hypoalbuminemia after renal transplantation: 
[Vaziri] 286 (Mr) 
infected prosthetic grafts [Casali] 577 (My) 
intra-abdominal abscess caused by Staphylocot: 
cus epidermidis [Ebright] 326 (Mr) 
jejunogastric intussusception [Waits] 1449 (De): 
laparotomy as precipitating factor in rupture of 
intra-abdominal aneurysms [Swanson] 299 
(Mr) 
leukocytosis at termination of antibiotic therapy, 
importance for intra-abdominal sepsis [Len- 
nard] 918 (Au) 
multiple system organ failure, role of uneon- 
trolled infection [Fry] 136 (Fe) : 
occlusion after carotid endarterectomy [Turnip- 
seed] 573 (My) 
Ogilvie's method applied to infected wound: dis- 
ruption [Goris] 1103 (Se) j 
peritoneal adhesions, prevention with use ofi 
hydrophilie polymer coatings [Goldberg] 776 
(Je) 
polyglycolic acid, silk, and topical ampicillin, use: 
in hernia repair and cholecystectomy [Anderss 
en] 293 (Mr) 
prevention of early failure of stapled gastric 
partitions in treatment of morbid obesity [Elli- 
son] 528 (Ap) ; 
propagation of spesis in vascular grafts [Kron]. . 
878 (Jy) i 
rectal cancer following colectomy for polyposis: 
[Bess] 460 (Ap) 
role of delayed hypersensitivity tests in surgery 
(corres.) [Adami] 559 (Ap) 
surface powders on surgical gloves [Tolbert] 729 
(Je) 
surgical treatment of hydatid disease of liver 
[Sayek] 847 (Jy) 
varicella-zoster infections in pediatric renal 
transplant recipients [Hurley] 751 (Je) 
Potassium 
intracellular-like cardioplegic solütion, enhance- 
ment of myocardial protection [Christlieb] 1339 
(No) 
Povidone see Polyvinyipyrrolidone 
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surface, on surgical gloves [Tolbert] 729 (Je) 
Powers, Samuel R., Jr (1919-1980) 
in memoriam [Eckert] 1019 (Se) 
tribute to Sam Powers, MD [Baue] 1021 (Se) 
Pregnancy Complications 
pheochromocytoma, current surgical manage: 
ment of [Fudge] 1224 (Oc) 
pheochromocytoma, persistently problematic and 
still potentially lethal disease [Freier] 388 
(Ap) 
Preoperative Care 
evaluation of risk of common bile duct stones 
[Lacaine] 1114 (Se) 
Pressure 
common bile duct, during enflurane anesthesia, 
9 effeets of morphine and subsequent naloxone 
.[Dedriek] 820 (Jy) 
intra-abdominal, and manometric data of distal 
> esophageal sphincter, relationship to gastroe- 
sophageal reflux [Wernly] 534 (Ap) 
multiple perforations of colon after compressed 
air injury [Raina] 660 (My) 
stump, unreliable guide for shunting during caro- 
tid endarterectomy [Kwaan] 1083 (Se) 
Professional Standards Review Organizations 
cost containment [Welch] 571 (My) 
Prognosis 
decline. in. survival after liver transplantation 
IStarzl] 815 (Jy) 
morbid implications of above-knee amputations, 
report of series, literature review [Huston] 165 
(Fe) .— 
asymptomatic ulcerating carotid 
Kroener] 1387 (No) 
wnostic value of lymph node. dissection in 
malignant melanoma [Karakousis] 719 (Je) 
Proplast see Polytetrafluoroethylene 
Prostaphlin see Oxacillin 
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noms, invasion of rectum by [Goldfarb] 1117 
(Se) 
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psis, glucose intolerance, and protein malnutri- 
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gastric bypass for morbid obesity, preoperative 
< and. postoperative psychological evaluation 
[Saltastein] 21 (Ja) 





continuous positive airway pressure, use of low 
levels in adult ee with artificial airways 
[Venus] 824 (Jy) 
lobar pulmonary hemorrhage, unusual complica- 
tion. of Swan-Gatz catheterization [Connors] 
883: (Jy) 
Swan-Ganz. catheter, comparison of insertion 
* techniques [Nehme] 1194 (Oc) 
Pulmonary Embolism 
behavior of venous thrombi, historical observa- 
tions [Warren] 1151-(Oc) 
clinical experience with Mobin-Uddin vena cava 
umbrella’ filter [Menzoian] 1179 (Oc) 
misplaced caval filter, removal from heart with- 
"out; eardiopulmonary bypass [Akins] 1133 (Se) 
; requirements for method of transvenous inferior 
`o. Vena cava interruption [Hunter] 1324 (No) 
Pulse 
diagnostic aecuraey of ocular pneumoplethysmo- 
graphy attachment for pulse volume recorder 
[Berkowitz] 190 (Fe). 
"tender pulsatile abdominal mass, abdominal aor- 
tie aneurysm or riot? [Kadir] 631 (My) 
Puncture Biopsy see Biopsy, Needle 
Pyloric Antrum. 
acquired double pylorus due to gastroduodenal 
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^ fistule complicat 
mani} 194 (Fe) 

Pylorus 

acquired double, due to gastroduodenal fistula 
complicating peptic ulceration [Ghahremani] 
194 (Fe) 
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hazard to operating room personnel during oper- 
ative cholangiography [Linos] 1431 (De) 

Radiaticn Protection 

remote iydraulic syringe actuator, ase to avoid 
radiation exposure during incraoperative 
arteriography [Dardik] 105 (Ja) 

sterile portable radiation shield fcr operating 
room [Sigel] 347 (Mr) 

Radiography 

gastrie volvulus in newborn [Idowu] 1046 (Se) 

thyroidography in evaluation of thyroid disease 
[Ram] 588 (My) 

unilateral inguinal hernias in chidren, what 
about opposite side? [Kiesewetter 1443 (De) 

Radioisotope Scanning see Radionuclide imag- 
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Radionuclide imaging 

dynamic isotope aortoiliac assessment, clinical, 
Doppler, and arteriographie correlation [Car- 
son] 859 (Jy) 

evaluation of bone sean in preoperative clinical 
staging of breast cancer [Wilson] 415 (Ap) 

gastroinzestinal symptoms of reflux esophagitis 
(corres. [Greenwald] (reply) [Heffman] 676 
(My) 


hepatobiliary scanning in diagnosis cf acute cho- - 


lecystitis [Szlabiek] 540 (Ap) 

measurements of left ventricular function in 
patiens with aortie insufficiency [Peter] 1348 
(No) 

Radiotherapy 

eutaneous malignant melanoma after immuno- 
suppressive therapy [Chaudhuri] 322 (Mr) 

evaluaticn of staging laparotomy ir Hodgkin's 
disease [OHolleran] 694 (Je) 

pseudomyxoma peritonei [Fernandez] 409 (Ap) 

Raynaud's Disease 

severe upper limb ischemia [Schmidt] 1188 (Oc) 

Receptors, Estrogen 

breast cancer in Japan and US, epidemiology, 
hormone receptors, pathology, amd survival 
[Yoneroto] 1056 (Se) 

proteins in diverse human tumors [Stedman] 244 
(Mr) 

Receptors, Hormone 

breast cancer in Japan and US, ep:demiology, 
hormone receptors, pathology, amd survival 
[Yonemoto] 1056 (Se) 

Rectal Neoplasms 

arteriovenous carcinoembryonic antigen gra- 
dient, determination by selective angiography 
for localization of metastatic colorectal cancer 
[Patt].1122 (Se) 

cancer fcllowing colectomy for polyposis [Bess] 
460 (Ap) 

Rectum 

invasion 5f, by carcinoma of prostate [Goldfarb] 
1117 (Se) 

protecting high-risk rectal anastomcsis [Durst] 
214 (Fe) 

stapled vs sutured colorectal anastomosis [Ad- 
loff] 1436 (De) 

Refrigeration see Hypothermia, induzed 

Regurgitation, Aortic Valve see Aertic Valve 
insufficiency 

Regurgitation, Gastric see Esophageal Refiux 

Rehabilitation 

obligations of amputation surgeon [Warren] 133 
(Fe) 
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cases and review [Connelly] 1459 (De) 
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tion [Shahian] 1491 (De) 

surgical treatment of renovascular hypertensie 
long-term follow-up of 216 patients up to. 
years [Starr] 494 (Ap) 

Renal Failure, Acute see Kidney Failure, Acu 

Renal Veins 

infected Dacron mesorenal portosystemic shur. | 
[Kaminski] 81 (Ja) 

Residency, Medical see Internship and Reside 
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levels in adult patients with artificial airway 
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Respiratory Insufficiency 

continuous positive airway pressure, use of low 
levels in adult patients with artificial airwa 
[Venus] 824 (Jy) 

Resuscitation 

postresuscitative hypertensién, reappraisal [Ger- : 
rick] 1486 (De) 

Reticuloendothelial System: 

effect of cholecystectomy on vold insoluble globu- 
lin [Robbins] 1207 (Oc) 

Retinoblastoma 

value of no-touch isolation iechnique for resec- 
tion of cancer, eye as medel [McCubbin] 224 
(Fe) 

Roentgenography see Radiegraphy 

Rupture 

emergent or elective operation for symptomatic 
abdominal aortic aneurysm [Johnson] 51 (Ja) 

of intra-abdominal aneurysms, laparotomy as 
precipitating factor in [Swanson] 299 (Mr) 
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comparison of polytetrafluoroethylene, compos- 
ite Dacron-autogenous vein grafts and, below- 
knee bypass for limb salrage [Hobson] 833 
y) 

greater, preoperative localization of, use of porta- 
ble Doppler ultrasound flow detector (corres) 
[Samson] 1402 (No) 

Sarcoma 

malignant soft-tissue tumors:of anterior abdomi- 
nal wall [Shiu] 152 (Fe) 

Scanning, Radioisotope 
Imaging 

Scars see Cicatrix 

Schwartz, Henry G. 

what's past is prologue [Butcher] 371 (Ap) 

Scintigraphy see Radionuclide Imaging 

Scleroderma, Circumscribec: 

severe upper limb ischemia [Schmidt] 1188 (Oc) 

Sclerosing Solutions 

sclerotherapy of esophageal varices [Lewis] 476 
(Ap) 

Septicemia 

infected. Dacron. mesorenal portosystemie shunt 
[Kaminski] 81 (Ja) 

leukocytosis at termination ofantibiotic therapy, 
importanee for intra-abdominal sepsis [Len- 
nard] 918 (Au) 

multiple system organ failure, role of uncon= 
trolled infection [Fry] 136 : (Fe) 

prosthetic arterial graft material, influence on 
neointimal healing and bacteremic infectibility 
[Moore] 1379 (No) 

sepsis, glucose intolerance, anii protein malnütri- 
tion, metabolic paradox [Dihn] 1415 (De) 

Serum Albumin 

hypoalbuminemia after renal transplantation 
[Vaziri] 286 (Mr) 
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[Fitzgibbons] 1022 (Se) 

elosure, effect of various methods on 
ptibility £o infection [Stillman] 674 (My) 
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malignaat melanoma after immunosuppressive 
therapy [Chaudhuri] 322 (Mr) 

Skin Tests 

role of delayed hypersensitivity tests in surgery 
.. corres.) [Adami] 559 (Api 
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acute electric burns, current diagnostic and ther- 
5 apeutic approaches to management [Hunt] 434 
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l splenectomy [Alvarez] 772 (Je), (corres.) 
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ma [Viscomi] 320 (Mr) 
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: changing indications for, 30 years’ experience 
_ [Traetow] 447 (Ap) 
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implantation and [Alvarez] 712 (Je), (corres.) 
i [Scher] (reply) [Greco] 1401 (No) 
; Staging, Meoplasm see Neoplasm Staging 
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midis, intraabdominal abscess caused by 
^ fEbright] 326 (Mir) 
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skin wound closure, effect of various methods en 
susceptibility to infection [Stillman] 674 (My) 
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toperative psychological evaluation 
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highly selective trünsgastric vagotomy, “Hew pro- 

cedure [Petropoulos] 33 (Ja) 

jejunogastrie intussusception [Waits] 1429 (De) 

prevention of early failure of stapled: gastric 
partitions in treatment of morbid obesity [Elli- 
son] 528 (Api 

stomal ulcers after gastric bypass [Prinsen] 525 
(Ap) 

Stomach Neoplasms 

diversion of duodenal contents, effect ori:produc- 
tion of experimental gastric cancer [Wieman] 
959 (Au) 

multiple malignant carcinoids [Abrams] 1219 
(Oc) 

serum gastrin and human chorionic gonadotropin 
in Zollinger-Ellison syndrome [Stabile] 1090 
(Se) 

Stomach Ulcer 

stomal ulcers after gastric bypass [Printen] 525 
(Ap) 

ulcer perforaticn rate and pepsin, study. of per- 
fused cat esophagus [Goodale] 874 (Jy): 

Stomach Volvulus 

in newborn [Idowu] 1046 (Se) 

Stroke see Cerebrovascular Disorders 

Stroke Volume see Cardiac Output 

Subclavian Artery 

carotid-carotid bypass graft [Manart] 66 (My) 

Subciavian Steal Syndrome 

bilateral internal carotid artery occlusion: surgi- 
cal management [Berguer] 840 (Jy) 

Subclavian Vein 

Swan-Ganz catheter, comparison of insertion 
techniques [Nehme] 1194 (Oc) 

Suction 

healing of perineal wound [Hartz] 471 (Ai) 

Surgery see also Operating Rooms; Postopera- 
tive Complications 

American Board of Surgery in-training examina- 
tion [Grosse] 654 (My) 

cost containment [Welch] 571 (My) 

in ovarian cancer [Wijnen] 863 (Jy) 

obligations of amputation surgeon [Warren] 133 
(Fe) 

physician's assistant as resident on surgical ser- 
vice, example of creative problem solving in 
surgieal manpower [Heinrich] 310 (Mr) 

postponement. of operations, prevention in 
patients found to be mildly hypertensive [Al- 
drete] 1204 (Oe) 

role of delayed hypersensitivity tests in (corres.) 
[Adami] 559 (Ap) 

skin wound closure, effect of various methods on 
susceptibility to infection [Stillman] 6744My) 

surgeons and. peptic ulcer disease (cirres.) 
[Woods] 1136 (Se) 
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lon] 243 (Mr) 

surgical implications of Behcet's disease [etch] 
159 (Je) 

treatment of surgical emergencies witk and 
without algorithm [Hopkins] 745 (Je) 

why recertification? [Baue] 11 (Ja), (replies) 
[Blacker, Baue: 1003 (Au) 

Surgical Mesh 

Ogilvie's method applied to infected wound dis- 
ruption [Goris] 1103 (Se) 

Surgical Stapiers 

EEA, use of, in esophageal transection for leed- 
ing esophageal varices [Mittal] 991 (Au? 

prevention of early failure of stapled gastric 
partitions in treatment of morbid obesity Elli- 
son} 528 (Ap) 

stapled vs sutured colorectal anastomosis: [Ad- 
loff] 1486 (De) 

Surgical Wound infection 

after transplant nephrectomy [Kohlberg: 645 
(My) 

comparison of use of cephalothin and oxaciin in 
vascular surgery [May] 56 (Ja) 
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disinfeetion of surgical wounds without inhibi- 
tion of normal wound healing [Vilianto] 253 
(Mr) 

Ogilvie's method applied to infected wound dis- 
ruption [Goris] 1103 (Se) 

propagation of sepsis in vascular grafts [Kron] 
878 (Jy) 

skin wound closure, effect of various methods on 
susceptibility to [Stillman] 674 (My) 

Sutures 

polyglycolic acid, silk, and topical ampicillin, use 
in hernia repair and cholecystectomy [Ander- 
sen] 293 (Mr) 

skin wound closure, effect of various methods on 
susceptibility to infection [Stillman] 674 (My) 

stapled vs sutured colorectal anastomosis [Ad- 
loff] 1436 (De) : 

Swallowing see Deglutition 

Syringes : 

remote hydraulic syringe actuator, use to avoid’: 
radiation exposure during intraoperative 
arteriography [Dardik] 105 (Ja) : 
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Tachycardia 

fetal heart rate patterns in infants in whai j 
necrotizing enterocolitis develops [Braly] 1050 
(Se) 

Tagamet see Cimetidine 

Taic 

surface powders on surgical gloves [Tolbert} 729 
(Je) 

Taurocholate Sodium 

trypsin with, injection into temporarily dosed 
duodenal loop in rat, experimental acute par 

creatitis induced by [Orda] 327 (Mr) 

Technetium 

hepatobiliary scanning in diagnosis of acute cho 
leeystitis [Szlabick] 540 (Ap) 

Teflon see Polytetrafiuoroethyiene 

Television ; 

video. dilution technique, accurate measure. o 
blood flow during routine arteriography (Hol 
croft] 1299 (No) 

Temperature 

limb blood flow, influence of, during halothane- 
nitrous oxide anesthesia [Pflug] 616 (My) 

Terminal Care see Pailiative Treatment 

Tetanus Toxoid ; 

ischemic gangrene, indication for tetanus pro- 
phylaxis (corres.) [Stroud] 1401 (No) 

Tetanus Vaccine see Tetanus Toxoid 

TFE see Polytetrafluoroethylene 

Thoracic Injuries 


peritoneal lavage, unreliability in gunshot: 
wounds of lower chest and abdomen [Thal] 430 
(Ap) 

Thorax 


use of thoracoscopy in diagnosis of pleural-dis. 
ease [Baumgartner] 420 (Ap) 

Thromboembolism 

clinical significance of arteriosclerotic femoral 
artery aneurysms [Graham] 502 (Ap) 

requirements for method of transvenous inferio 
vena eava interruption [Hunter] 1824 (No) 

Thrombolytic Agents see Fibrinolytic Agents 

Thrombophlebitis 

behavior of venous thrombi, historical observa- 
tions [Warren] 1151 (Oc) 

extra-anatomical bypass of iliac vein obstruction, 
use of synthetic (expanded polytetrafluoreth- 
ylene [Goretex]) graft [Clowes] 767 (Je) 

hemodynamies for vascular surgeon [Barnes] 216 
(Fe) 

mesenteric vein thrombosis, importance of sec- 
ond-look operation [Khodadadi] 315 (Mr) 

restoring patency of occluded central venous 
catheters [Hurtubise] 212 (Fe) 
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Thrombosis CEES 

fibromuscular dysplasia of. internal carotid 
artery, occurrence with acute stroke, surgical 
reversal [Balaji] 984 (Au) 

human model for study of blood-vascular wall 
interactions, I. description and demonstration 
of use cf model [Mason] 952 (Au) 

immediate seeding of enzymatically derived 
endothelium in Dacron vascular grafts, studies 
with autologous canine cells [Graham] 1289 
Noa 

management of polytetrafluoroethylene graft 
ocelusions [Baker] 508 (Ap) 

Thrombosis, Coronary see Coronary Disease 

<: Thrombosis, Venous see Thrombophlebitis 

Thyroid Diseases 

thyroidography in evaluation of [Ram] 588 (My) 

Thyroid. Hormones 

plasma norepinephrine, epinephrine and, interac- 
"tions in severely burned patients [Becker] 439 

so (p) 

. Thyroid Neoplasms 

clinical characteristics distinguishing hereditary 

: from sporadic medullary carcinoma, treatment 

implications [Block] 142 (Fe) 

cult papillary carcinoma [Hubert] 394 (Ap) 

iyroidography in evaluation of thyroid disease 

[Ram] 588 (My) 

Thyrotoxicosis see Hyperthyroidism 

Tolazoline 

effeet of intra-arterial vasodilators on blood flow 

cin ischemic dog colon [Williams] 602 (My) 

ansplantation 

carcinoma in transplanted nipple [Rose] 1131 

(Se) 

et cell, hypothermie pulsatile perfusion, use in 

preservation of pancreases for 24 to 48 hours 

before [Toledo-Pereyra].95 (Ja) 

er, decline in survival after [Starzl] 815 (Jy) 

atched elastic properties and successful arterial 

grafting [Walden] 1166 (Oc) 

eoperative localization of greater saphenous 

vein, use of portable Doppler ultrasound flow 

detector (corres.) [Samson] 1402 (No) 

generation of spleen after ectopie implantation 

and partial splenectomy [Alvarez] 772 (Je), 

(corres.) [Scher] (reply) [Greco] 1401 (No) 

Transplantation, Allogeneic see Transplanta- 

; tion, Homologous 

Transplantation, Autologous 

total parathyroidectomy and autotransplantation 
‘in secondary hyperparathyroidism [Mozes] 378 

(Ap) 

Transplantation, Homologous 

allure of immunosuppression to prolong venous 

allograft survival [Ricotta] 99 (Ja) 

Transplantation, Isogeneic see Transplantation, 

:'Homologous 

rauma see Wounds and Injuries 

riple Symptom Complex see. Behcet's Syn- 

drome 












































rypsin | 

immediate seeding of enzymatically derived 

“endothelium in Dacron vascular grafts, studies 

: with autologous canine cells [Graham] 1289 
(No) 

taurocholate sodium with, injection into tempo- 
;rárily closed duodenal loop in rat, experimental 

acute pancreatitis induced by [Orda] 327 (Mr) 
ube Feeding see Enteral Feeding 

‘uberculosis, Gastrointestinal 

. Segmental, of colon mimicking carcinoma [Deva- 

nesan} 90 (Ja) 

Tumor Staging see Neoplasm Staging 

Tumors see Neoplasms 
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Uicer. 


prognosis of asymptomatic ulcerating carotid 
lesions [Kroener] 1387 (No) 
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acute cholecystitis, comparison of ultrasound and 
intravenous -cholangiography [Ulreich] 158 
(Fe) 

diagnoss of Spigelian hernia by [Deitch] 93 
(Ja) 

dynamie isotope aortoiliac assessment, clinical, 
Doppler, and arteriographic correlation [Car- 
son] £59 (Jy) 

evaluation of hepatic and splenic trauma [Vis- 
comi] 320 (Mr) 

oculoplethysmography/carotid  phonoangiogra- 
phy, value as screening test in suspected carot- 
id artery stenosis [Keagy] 1199 (Oc) 

perioperative assessment of segmental left ven- 
tricular function, effeets of nitroprusside after 
bypass operations [Hill] 609 (My) 

preoperative localization of greater saphenous 
vein, use of portable Doppler ultrasound flow 
detector (corres.). [Samson] 1402 (No) 

ultrasonography and oral choleeystography, com- 
parison in diagnosis of gailbladder disease 
[Detwiler] 1096 (Se) 

upstream stenosis, diagnosis by Doppler signals 
from femoral artery [Baird] 1316 (No) 

Umbilical Hernia see Hernia, Umbilical 

Umbilical Veins 

human model for study of blood-vaseular wall 
interactions, I. description and demonstration 
of use of model [Mason] 952 (Au) 

Urethre 

use of labial tissue in repair of urethrovaginal 
fistula and injury [Davis] 628 (My) 

Urinary Fistula 

no-touch isolation technique, caveat emptor 
(corres.) [Sparks] 1136 (Se) 


v 


Vagina 

use of labial tissue in repair of urethrovaginal 
fistula and injury [Davis] 628 (My) 

Vagotcmy 

complete, evolution of effective technique [Ny- 
hus] 264 (Mr) 

diversion of duodenal contents, effect on produc- 
tion of experimental gastric cancer [Wieman] 
959 (Au) 

highly selective transgastrie, new procedure [Pe- 
tropoulos] 33 (Ja) 

parietal cell, effect on lower esophageal sphincter 
function [Braasch] 699 (Je) 

Variceila-Zoster Virus 

infections in pediatric renal transplant recipients 
[Hurley] 751 (Je) 

Varicose Veins see Sclerosing Solutions 

Vascu ar Diseases 

periph2ral, increased cardiac output and oxygen 
transport after intraoperative isovolemic he- 
modilution, study in [Shah] 597 (My) 

Vascuiar Resistance 

continous positive airway pressure, use of low 
leves in adult patients with artificial airways 
[Venus] 824 (Jy) 

role of systemic vaseulature in hemodynamic 
response to changes in plasma ionized calcium 
[Scheidegger] 206 (Fe) 

Vascular Surgery 

abdominal aortic surgery and horseshoe kidney, 6 
eases and review [Connelly] 1459 (De) 

aortic grafting procedures, tailoring options [Ow- 
ens} 1099 (Se) 

balloon dilation of iliae stenosis with distal arteri- 
al surgery [Alpert] 715 (Je) 

below-knee bypass for limb salvage, comparison 
of autogenous saphenous vein, polytetrafluoro- 
ethylene, and composite Dacron-autogenous 
veir grafts [Hobson] 833 (Jy) 

bilateral internal carotid artery occlusion, surgi- 
cal management [Berguer] 840 (Jy) 

carotid-carotid bypass graft [Manart] 669 (My) 









Vascula tinued - 

earotid stenosis plus occlusion: endarterectomy or 
bypass? [Gee] 183 (Fe) 

combined earotid-vertebral vascular disease, new 
surgical approach [Malone] 783 (Je) 

comparison of use of cephalethin and oxacillin in 
[May] 56 (Ja) 

differences in results for aneurysm vs ocelusive 
disease after bifurcation grafts, results of 100 
elective grafts [Tilson] 1173 (Qc) 

endothelial cell seeding of prosthetic vascular 
grafts, early experimental studies. with cul- 
tured autologous canine endothelium [Graham] 
929 (Au) 

failure of immunosuppression to prolong venous 
allograft survival [Ricotta] 99 (Ja) 

femoropopliteal bypass grafting for intermittent 
claudication, is pessimism warranted? [Donald- 
son] 724 (Je) 

flow disturbance at distal end-to-side anastomo- 
sis, effect of patency sf. proximal outflow 
segment and angle of anastomosis [Crawshaw] 
1280 (No) 

glutaraldehyde-tanned ovine collagen conduits as 
vaseular xenografts in dogs [Ketharnathan] 
967, (Au) 

hemodynamies for vaseular surgeon [Barnes] 216 
(Fe) 

improved femoral incision for arterial bypass 
(corres) [Pecora] 1242 (Oc) 

infected aneurysms of abdominal aorta [Scher] 
975 (Au) 

infected prosthetic grafts [Casali] 577 (My) 

intimal hyperplasia, experimental study [Ber- 
guer] 332 (Mr) 

matched elastic properties and successful arterial 
grafting [Walden] 1166 (Oc) 

monitor-guided responses, eperability with safe- 
ty is increased in peripheral vascular diseases 
[Babu] 1884 (No) 

new use for old clamp (eorres.) [Cutler] 1136 
(Se) 

obligations of amputation surgeon [Warren] 133 
(Fe) 

ontogeny and phylogeny [Barker] 1255 (No) 

peripheral vascular surgical education [Fry] 16 
(Ja) 

polytetrafluoroethylene graft aneurysms [Mohr] 
1467 (De) 

popliteal artery trauma, 31 consecutive cases 
without amputation [Lim] 1307 (No) ^^^ 

preoperative localization ef greater saphenous 
vein, use of portable Doppler ultrasound flow 
detector (corres.) [Samson] 1402 (No) 

profundapopliteal collateral index, guide to suc- 
cessful profundaplasty [Boren] 1366 (No) 

propagation of sepsis in vascular grafts [Kron] 
878 (Jy) , 

prosthetic arterial graft material, influence on 
neointimal healing and bacteremic infectibility 
[Moore] 1379 (No) 

remote hydraulic syringe actuator, use to avoid 
radiation exposure daring intraoperative 
arteriography [Dardik] 305 (Ja) 

revaseularization for severe limb ischemia [Per- 
due] 168 (Fe) 

simultaneous aortic and renal artery reconstrue- 
tion [Shahian] 1491 (De? 

splanchnie arteriosclerotic:disease and intestinal 
angina [Zelenock] 497 (4p) 

superficial femoral-profunda femoris artery > 
transposition [Faro] 1111 (Se) : 

surgery without temporary indwelling shunt, 
1,917 consecutive procedures [Whitney] 1893 
(No) 

12-year experience with femorofemoral crossover 
grafts [Dick] 1359 (No) 

when does limb blood flow increase after aortoil- 
iac bypass grafting? [Walker] 912 (Au) 

Vasodilator Agents 

intra-arterial, effect on Blood flow in ischemic 
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ái -Continued 
'ilfiams] 602 (My) 


iriceal hemorrhage, results of 
eol using transhepatic em- 


elow-knee bypass for limb salvage, comparison 
‘of autogenous saphenous vein, polytetrafluoro- 
| vein grafts [Hobson] 833 (Jy) : 
failure of immunosuppression to prolong venous 
allograft sarvival [Ricotta] 99 (Ja) 
intimal hyperplasia, experimental study [Ber- 
guer] 332 (Mr) 
Le shunt trocar (corres.) [Carter] 890 (Jy) 
¿ontogeny and phylogeny [Barker] 1255 (No) 
“Vena Cava, inferior 
clinical expe ce with Mobin-Uddin umbrella 
i i fenzoian] 1179 (Oe) 
occasion of, use of renal transplanta- 
on in patient with systemic lupus erythema- 
tosus and [Waltzer] 987 (Au) 
isplaced caval filter, removal from heart with- 
out cardiopulmonary bypass [Akins] 1133 (Se) 
requirements for method of transvenous inter- 
ruptien of [Hunter] 1824 (No) 
Venae Cavae 
urgica! management of portal hypertension in 


hylene, and composite. Daeron-autogenous ` 


"Menae Cavae—Continued — 


childhood, lorig-term results [Fonkalsrud] 1042 

(Se) : 

Yenous Pressure, Central see Central Venous 
Pressure — : 

Venous Thrombosis see Thrombophlebitis 

Ventilation, Mechanical see Respiration, Artifi- 
cial ; 

Vertebral Artery . 3 

combined carotid-vertebral vascular disease, new 
surgical approach [Malone] 783 (Je) 

Voivulus see intestinal Obstruction 

Volyulus, Stomach see Stomach Voivulus 

von Eiselsberg, Anton (1860-1939) 

letters of William Halsted and, very specia 
friendship [Rutkow] 993 (Au) 

V2 Virus see Varicella-Zoster Virus 
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“Washington University Medical Center 


what’s past is prologue [Butcher] 371 (Ap) 

Water-Electrolyte Balance see Fluid Therapy 

Western Surgical Association 

37th Annual Meeting, Colorado Springs, Colo, 
Nov. 11-14, 1979, papers read, 371-556 (Ap) 

President’s address, what’s past is prologue 
[Butcher] 371 (Ap) 

Wound Healing 

normal, disinfection of surgical wounds without 
inhibition of [Viljanto] 253 (Mr) 

of perineal wound [Hartz] 471 (Ap) 

studies in intestinal healing VI, effect of phar- 
macologically induced peristalsis on fresh 





Wound Healing—Continued 
intestinal anastomoses in dogs [Brolin] 339 
(Mr) 

Wounds and Injuries see aiso Debridement 

multiple system: organ failure, role of uncon- 
trolled infection [Fry] 136 (Fe) 

popliteal artery trauma, 31 consecutive cases 
without amputation [Lim] 1307 (No) 

postresuscitative hypertension, reappraisal [Ger- 
rick] 1486 (De) 

posttraumatie herpes zoster [Stahl] 758 (de) 

primary repair vs ligation for earotid artery 
injuries.[Ledgerwood] 488 (Ap) 

severe upper limb ischemia [Schmidt] 1188 (Oc) 

use of labial tissue in repair of urethrovaginal ^. : 
fistula and injury [Davis] 628 (My) E 

Wounds, Gunshot us 

of lower chest and abdomen, unreliability of... 
peritoneal lavage in [Thal] 430 (Ap 

Wounds, Nonpenetrating n 

mini-laparoscopy for blunt abdominal trauma ut 
[Sherwood] 672 (My) ; n 

posttraumatie isehémie stenosis of small: bowel 
[Bryner] 1019 (Se) s 






x 
X-Ray, Diagnostic see Radiography 
z 
Zollinger-Ellison Syndrome 


serum gastrin and human chorionic gonadotropin 
in [Stabile] 1090 (Se) ; 
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